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INTAKE TO THE FUTURE 


yond this screen, which straightens turbulent air This new high altitude tunnel is another of the major 





ws, Orenda can test run advanced engines in an programs at Orenda for research into air-breathing 
mosphere equivalent to 100,000 feet of altitude. engines over the widest range of speed and altitude. 
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From the wind swept plains of Kansas to the 
jungles of Africa, Wilcox VOR serves a a safety sentinel. 
Alone and unattended Wilcox VOR stations are always on the alert 24 hours a day . . . day in and day out... 
to help commercial and private aircraft navigate safely under all weather conditions. Around the clock, dependable Wilcox VOR 
provides aircraft navigational aid that enables them to maintain schedules with maximum safety. s 


equipment also offers you exclusive features not found in other equipment, such as: an advanced type 
modulation eliminator which doesn’t waste RF power, maintains bridge circuit 

balance and doesn’t require special vacuum tubes; complete remote 

control over one pair of wires as compared to three; and an 

electronic sub-carrier generator that eliminates difficult 


< 
Wilcox VOR can provide you with the navigation facilities you need . . . and does so at low cost. Wilcox VOR | 


maintenance procedures. 


Let Wilcox VOR improve your operations and ability to handle 
traffic. Write, wire or phone today for complete information and technical 
data on the Type 482 50 watt station or the Type 483 200 watt station. 


Circle No. 101 on Reader Service Card. 
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PREDICTION OF LANDING 


GEAR DEFLECTION AND LOADS 


"How Goodyear determines a vibration-free landing-gear system 
— while the aircraft is still on“‘the boards!” 


It’s common knowledge that modern-day aircraft designers are 
turning to higher-strength alloys in landing-gear systems in 
order to save weight. 
And it’s a known fact, too, that landing gears made from these 
hich-strength alloys are more flexible. But often it is not 
kn: wn, in advance, what the behavior of these components will 
be under aircraft braking conditions: whether vibrations will 
re. h such amplitudes as to cause early fatigue, struts or other 
tures to fail, or in any way be unacceptable when the 
ane is finally flown. 


termine this unknown, Goodyear engineers have applied 
inciples of vibration-dynamics, and together with an elab- 
laboratory setup, Goodyear can now simulate a complete 


The Sound Answers 


landing-gear system to predict the compatibility of all com- 
ponents before the gear has been built. 

Teaming the proposed brake with a huge direct-drive dyna- 
mometer and an impressive lineup of GEDA Analog Com- 
puters, Goodyear can accurately ascertain the response of the 
landing-gear system to the brake—can investigate any desirable 
modifications while the system is still on “the boards.” 

This technology is solving knotty problems not only for jet 
fighters, but for complex truck or “bogie” type gears as well 
—at great savings in time and engineering man-hours. It is an 
example of how Goodyear serves its customers with advanéed 
techniques as well as the finest hardware. For information, 
write: Goodyear, Aviation Products Division, Dept. T-1713, 
Akron 16, Ohio. 


<-GOODFYEAR 


AVIATION PRODUCTS 


T. M. Goodyear Aircraft Corporation, Akron 15, Ohio 
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(TOP) U.S. Navy P2V Neptune 
Distance record: 11,236 miles 
October 1, 1946 


(RIGHT) U.S. Air Force F-104 Starfighter 
Altitude record: 91,249 feet 
May 7, 1958 


(BOTTOM) U.S. Air Force F-104 Starfighter 
Speed record: 1,404 miles per hour 
May 16, 1958 


Only once in modern aviation history have all three 
major world records—for DISTANCE, ALTITUDE 
and SPEED—been held by the planes of one company. 


Lockheed achieved this triple triumph in 1958. 


LOCKHEED means leadership 


LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION: Burbank and Palmdale, California 
JET FIGHTERS © JET TRAINERS © LUXURY AIRLINERS © PROP-JET TRANSPORTS © AIRBORNE EARLY-WARNING AIRCRAFT ¢ ANTI-SUBMARINE PATROL PLANES 
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Capt. George Miller, veteran of 12,000 hours for Continental, hails the new 
Viscount 810 as the plane that's easier to handle than any he’s ever flown. 
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FAST, SMOOTH, EASY TO HANDLE... 


“This new Viscount 810 handles like a 
dream”, says Capt. George Miller, Chief 
Pilot for Continental Air Lines. “The 
Rolls-Royce Dart 525 jet-props are 
started by a fully automatic, timed 
cycle, simply by pushing a button and 
opening the fuel cock. These powerful 
engines require no warm-up or ground 
check. They can be opened up as soon 


CONTINENTAL’S NEW VISCOUNTS 


as the ship is ready on the runway. 
Acceleration is smooth and fast. Control 
response is crisp. Take-off and climb per- 
formance are outstanding. The Viscount 
behaves beautifully at any altitude— 
and can be taken up to 30,000’. Stability 
is remarkable—even in turbulence. 

“You can tell that pilots had a lot to do 
with the layout of this cockpit. It’s been 





detail-designed with comfort and effi- 
ciency in mind. Window area is large, 
visibility excellent. Instruments and 
controls are grouped logically. The ad- 
justable seats are especially comfortable. 
It all adds up to more enjoyable flying. 
This new jet-prop Viscount 810 is the 
best thing that’s happened to pilots— 
and passengers—in many a year.” 






JET-PROP AIRCRAFT... 


YISCOUNT °%40 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


FROM THE WORLD LEADER IN 


WICKERS 


WEYBRIDGE, ENGLAND « MEMBER COMPANY OF THE VICKERS GROUP 


AMERICAN AVIATION 


VICKERS - ARMSTRONGS (AIRCRAFT) LTD. « 
Circle No. 102 on Reader Service Card. 








—PERSONAL VIEW 
Did CAB Catch the Hint? 


Fancy the dilemma created by a rich uncle who has 
long overstayed his visit in the family parlor. Everybody 
has something planned to do but nobody dares to tell 
the uncle to leave. Many subtle hints and much back- 
room whispering have gotten nowhere. Uncle just dallies 
and talks. After all, he not only holds the mortgage on 
the family manse but he might change his will if he’s 
ushered out before he’s quite ready to leave. 

The White House was in somewhat the same spot 
with its Cherington-to-Quesada-to-Eisenhower-to-Con- 
gress report warning that unless the airlines can show 
greater earning capacity soon, the airlines and the air- 
craft industry and all of their suppliers are facing a 
serious financial crisis that could well affect the national 
economy during the shift from piston to jet equipment. 

In the American government where the executive, 
legislative and judicial branches are constitutionally and 
otherwise jealous of their respective prerogatives and 
jurisdictions, it is not appropriate for the executive 
branch to dictate to a quasi-judicial agency such as the 
Civil Aeronautics Board which is responsive to Congress. 
It would be even more inappropriate for the executive 
branch to criticize directly the CAB lassitude in handling 
the airline industry’s economic affairs. 

So the White House tiptoed around the CAB by 
routing the Cherington report with all due formality to 
Congress, with the fond hope that Congress might then 
inform the CAB, all the while hoping that CAB might 
somehow hear about the report and even read it on the 
sly. The whole maneuver was so subtle that the nation’s 
press didn’t catch the pitch and even The New York 
Times, which has a difficult time anyway of elevating 
aviation above that of barge and tugboat news, ignored 
the Cherington report entirely. 

It is just possible that the five members of the CAB 
have finally gotten hep to the report. If they’ve read it, 
they should have had some sleepless nights. For its im- 
pact is dynamic. 

Problem A: How to swing the $2.8 billion airline in- 
vestment in jets, and a gross piston-to-jet investment of 
$4 billion between now and 1962; and to avoid can- 
cellations and serious consequences to the aircraft and 
engine companies and 5,000 other suppliers; and to 
provide the 80,000 to 125,000 new jobs which will be 
neede:! in a successful transition into the jet era. 

Pro’lem B: How to provide greater earning capacity 
for tho airlines now without having to wait for the 
comp ‘ion of the General Passenger Fare Investigation 
some’ ie next year, in order that the airlines can meet 
progr. 5 payments and move ahead with their commit- 

nd instill some confidence in financial circles. 

on A: The CAB could grant another across-the- 
re increase as an interim action pending com- 
of its long-range study, which increase would 
on begin to bring airline fares up to the levels 
goods and services. 

on B: Without disturbing the basic long-haul 
ucture, the CAB could effect a 4% to 5% 
increase in revenues by approving the elimina- 
all discounts—military, round-trip, family plan, 
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etc.,—and order the airlines to adjust to a 1958 pattern 
the antiquated DC-3 fare structure which unduly and 
unfairly favors short-haul stopover on long trips. In 
short, modernize and beef up the national fare structure 
without disturbing basic transcontinental fares. 

Paul Cherington, one of the foremost experts in air 
transportation, and professor at Harvard Business 
School, has performed a major service with his report 
to the White House. A more detailed report is due soon. 
Presidential Aide Elwood Quesada did a smooth job 
of transmitting the report through channels. But has 
CAB taken the hint? That is the question. The next hint 
won't be so subtle. Unless CAB awakens to reality, 
drastic steps will be in order. 


GE Makes the Grade 


A new entrant into the U.S. commercial aircraft en- 
gine field is something of a major event. 

Now that General Electric has clinched a substantial 
order for its CJ-805 fan-type jet engines to power the 
new Convair 600 ordered by American Airlines, it 
would seem to be quite clear that it has established a 
permanent beachhead. 

GE’s big Aircraft Gas Turbine Division at Cincinnati 
has been solidly set in the military market for some 
time. It has spent impressive sums on research and de- 
velopment with the aim of breaking through into the 
commercial field, not an easy thing to do. The first step 
came when its CJ-805 was chosen for the Convair 880, 
but now that American has selected the more powerful 
fan-type version for the promising new Convair 600, it 
has good reason to feel that it has made the grade. 

For most of the period of development and expansion 
of the U.S. commercial piston engines in higher power 
‘categories, the market was divided (and still is) between 
Pratt & Whitney and Wright Aeronautical. In the turbo- 
prop engine field (so long neglected because of lack of 
military interest), Allison Division of GM stepped to 
the front with orders for the Lockheed Electra, although 
it is a safe bet that Pratt & Whitney will also be a com- 
mercial supplier in due course with a turboprop. 

But Pratt & Whitney has had a clear field for com- 
mercial turbojets up to GE’s successful link with the 
two Convair transports. Up to now, at least, Wright 
Aero hasn’t penetrated the civil side with its jet engines. 

It has been sort of a tradition, or custom, in the 
U.S. that there would be at least two major suppliers 
of aircraft engines in the higher power rating categories 
for both military and commercial customers. Pratt & 
Whitney is most assuredly well entrenched and has the 
707 and DC-8 business. It would now appear that it 
will serve (and battle over) the commercial market with 
GE, which is in the field to stay. We think this will lead 
to healthy competition and sounder development in the 
best interests of U.S. aviation. 
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ISOLATION—Ten square miles comprise the site of 
Pratt & Whitney Aircraft’s new Florida Research and 
Development Center. Experimental shops. and. offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 
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PRATT & WHITNEY AIRCRAFT. 





LOCATION—The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is »imost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 
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DEVELOPMENT CENTER... 
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Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 


Future aircraft and missiles may require propul- 
sion systems far different from those in wide use today 
—different in size, power output, appearance and per- 
haps even in the basic method of utilizing energy. 

To probe the propulsion future . . . and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & Whitney 
Aircraft is now operating its new Florida Research 
and Development Center. This facility supplements 
Pratt & Whitney’s main research and development 
insta|!ations in Connecticut. 

Tho new Florida Center, financed and built by 
Prat: & Whitney Aircraft, is unique in America’s air 
indu-‘ry. Here a completely air-conditioned plant 
with ‘7 acres under roof is specially designed and 


“equipped for the development of new power plants 


of virtually any type. Testing is handled in special 
isolated areas; the nearest is four miles from the plant 
and many miles from any inhabited area. The new 
Center can be greatly expanded on its 10-square-mile 
site. Continued isolation is insured by a vast wildlife 
sanctuary in which the Center is located. 

Today about 1800 people are employed at the 
Center, of whom about half are scientists, engineers 
and highly trained technicians. By late next year, a 
total of about 3500 employees is anticipated. 

The new Florida Research and Development Center 
is one more reason why Pratt & Whitney Aircraft is 
able to continue producing the world’s best aircraft 
propulsion systems . . . in whatever form they take. 


Pratt & Whitney Aircraft 


Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS—East Hartford. 

Major Branch Plants — Meriden, Middletown,North Haven, Southington, 
FLORIDA RESEARCH AND DEVELOPMENT CENTER— United, Florida. 
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In the June 30 issue of AMERICAN 
. AVIATION, you made note of Turbo 
A New and Much Needed Working Tool for Seis’ guaebiien of signs & | 
: : Minden, Nev., Fort Sumner, N.M., and 
Air Travelers and The Air Transport Industry... Reochoviiie, He., and the thet Gat ail 
e are to be developed as industrial parks. 
Air We appreciate your interest as well as 
the space devoted to our endeavors but 
’ we must correct your statements re- 
Traveler Ss garding the Brooksville Airport. The 
facts are that the purchase of this site 
D * * is as yet being negotiated and it has not 
estination yet become a Turbo Dynamics prop- 
erty. We hope to lend substance to 
your article as regards this item in the 


Di 
irectory near future. 
Bill R. Nash 


What airport is closest to the athrorranon “oe Executive Vice President ] 
destination actually desired by Thomas Wilcox Associates, Inc. 
the air traveler? How can you Washington, DC. 
reach hundreds of resorts and 


national parks and military , 
camps not located at regular air- When & Where 


line stops? What accommodations AUGUST 


e available and what are the = a National vores Club Assn., annual convention, 
rates? Y write of Roosevelt Hotel, Hollywood, Calif., 
ug 


This valuable 136-page AIR TRAVELER’S DESTINATION DIRECT- SEPTEMBER 
ORY is designed to answer these and related questions for the air traveler. SBAC annual flying display and exhibition, 
1-7. 


A major feature of the publication is to show the location of each city of Farnborough, Hants, England, Sept. 
more than 5,000 population in relation to the nearest airline point, includ- 5 ste: Se 
ing the ground services available between the points. Included in the con- First International Congress of Aeronautical 
tents are— Sciences, Palace Hotel, Madrid, Sept. 8-13. 
} ~, Coma. Inc., Se cont, seen F 
ore ermaen, cago e 
NEAREST AIRPORT and LOCAL TRANSPORTATION American Rocket Society, fall meeting, Hotel 
. Statler, Detroit, Sept. 14-18. 
AVAILABLE TO: American Petroleum Institute, Aviation Tech- 
® Over 3,000 Off-Line Cities © Colleges and Universities miiee “font mecting, Melrose Hotel, oan 
= ; t. 15-17. 
® Military Posts and Camps’ e National Parks and Popular “anainie Society of Amesice, cancel tative 
Resorts mont evtomaticn costerence ond exhibit, Con- 
vention all, Weceipnia, ept. “lt. 
AIRPORT TERMINAL DIAGRAMS | Nha. Bellevue Siraviord Herel Philedelphis, 
ept. 22-24. 
AIRPORT MOTEL/HOTEL DIRECTORY National Assn. of State Aviation Officials, 


meeting. Bellevue-Stratford Hotel, Philadel- 
ept. 


METROPOLITAN AREA MAPS Where Multiple Airports Exist phia, 24-26. , 
American Helicopter Society, annual western 
CAR RENTALS 




















forum, Ambassador Hotel, Los Angeles, Sept. 
2-27. A 


Air Force Assn., ~~ +a - ond sie 
Everythi ou need to know, and want to know about air travelin power panorama, Dallas, Tex., Sept. 25-28. 
y ng y q bout air t g toa SAE aeronautic meeting and aircraft produc- 


particular destination, in one handy reference volume. ORDER NOW. tion forum, Ambassador Hotel, Los Angeles 


Sept. 29-Oct. 3 
rCLIP THIS COUPON TODAY ----------------- ome 
AIR TRAVELER’S DESTINATION DIRECTORY Champion Spark Plug Co.'s distributor ard 
An American Aviation Publication executive operators clinic, Secor Hotel, To- 
139 North Clark Street, Chicago 2, Illinois 


ledo, Oct. 6-7. 
Send_ copies of AIR TRAVELER’S DESTINATION DIRECTORY: 


Canadian Aeronautical Institute—IAS, joint 
meeting, Chateau Laurier, Ottewa, Oct. 7-3. 
} (J) $6.00 each. [ Money Enclosed. [] Send Bill. 


Champion Spark Plug Co.'s annual aviation 
spark plug and ignition conference, Secor 
Hotel, Toledo, Oct. 8-10. 

Armour Research Foundation and Iilinois Ins: - 
tute of rechoosey annual noise abatement 
* oo Sherman, Chicago, Oc’. 
9-10. 





j 

} Signed _ 

Air Mail Pioneers 40th anniversary Ball, Bever y 
Hilton Hotel, Beverly Hills, Calif., Oct. 

Annual New York State airport developme:t 
and operations conference, Onondaga Hotei, 
Syracuse, N.Y., Oct 

Annual Indiana aviation omgenen, Turkey 
Run State Park, Ind., Oct. 15-17. 

Annual symposium on Sonal medicin 
— Hotel, Santa Monica, Calif., Oc G) 

-24. 
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AIR NEWS 


An American Aviation and Aviation Daily Staff Report 








IN BRIEF 


Flight Engineers International Assn. has 


signed contracts with two more carriers— 
Seaboard & Western and Flying Tiger 
Line—with scope clauses possibly ex- 
tending into turbine transport operations. 
Both are two-year agreements granting 
wage increases averaging nearly 10%. 
Although they apply to present piston 
operations they extend to August 1, 1960 
and stipulate that flight engineers will be 
employed in any equipment used during 
effectiveness of contract. 


Prototype of turboprop has gone to pasture. 


Lockheed’s “old 1961," the first Constel- 
lation built during World War II was 
pickled for storage recently following its 
last test flight in the Electra engine test 
program. Originally a military C-69 for 
prototype Constellation development, it 
was sold as surplus to Hughes Aircraft 
after the war. In 1950 it was repurchased 
by Lockheed and “stretched” into a 
Super Constellation, then converted into 
a turboprop testbed in 1954. 


Following the ground accident to the proto- 


type Fairchild F-27, the wings and tail 
sections have been salvaged and mated 


to a new fuselage. The aircraft has been _ 


refitted with more powerful RDa7/2 en- 
gines and redesignated F-27A. Northern 
Consolidated Airlines’ Friendships are 
being fitted with large cargo doors for- 
ward and are redesignated F-27B. 


Air Force is on the spot to come up with a 


sure and permanent fix for Lockheed F- 
104, U.S.'s fastest and highest flying jet 
fighter. Although first corrective measures 
have been directed at J79 engine, it is be- 

ming increasingly obvious that USAF, 
Lockheed and General Electric can ill- 
attord a subsequent grounding for other 
reasons whether they be engine, air- 
plane or pilot handling. General press 
treatment of recent accident resulting in 
loss of research pilot Iven Kincheloe 
is keeping the F-104 in public's eye, 
promises to do so for some time to come 
unless USAF action is positive. 


Grumman’s re-entry into the commercial 
aviation market—after an absence of 
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eight years—was marked by the success- 
ful first flight on Aug. 14. of its 370-mph 
Model 159 Gulfstream, 10-19 place, pres- 
surized executive turboprop transport. 


Northrop T-38 supersonic trainer probably 


won't fly until late this year. First General 
Electric J85 for the twin-jet is due to be 
delivered this month with a one-a-month 
schedule for the balance of the year. 
(See page 20.) 


CAA airworthiness directive for inspection 


of DC-6 fin attach fittings appeared in 
the cards at presstime as National Air- 
lines temporarily grounded its fleet of the 
Douglas transports. The problem: inspec- 
tion of four aircraft revealed cracks in 
forward vertical stabilizer fittings. Douglas 
immediately recommended that carriers 
check aircraft with 33,000 or more flying 
hours. 


Use of so-called “area-rule” aerodynamics 


in Convair 600s ordered by American 
Airlines will not only boost speed to 635 
mph, but range also will be enhanced 
by utilizing four wing anti-shock bodies 
as fuel cells with a total capacity of 
1,240 gals. This brings over-all Model 
600 fuel load to 15,110 gals., enough to 
operate the jet on transcontinental non- 
stops at full cruise power. Area rule 
approach, in National Advisory Com- 
mittee for Aeronautics achievement, 
pushes nearer to Mach 1, the speed at 
which jets can operate without en- 
countering the sharp drag rise that 
causes their economy to deteriorate 
rapidly. 


Can a player be a member of more than 


one team? Under the so-called “team con- 
cept’’ of procurement now being tried by 
the Air Force will team leaders holding 
prime contracts accept manufacturers as 
members if they have already signed up 
with a competing team no matter how 
desirable their equipment. 

The question arose with the announce- 
ment that Goodyear Aircraft is a member 
of the Boeing and Martin-Bell teams for 
the development of the Dynasoar. It 
later developed that Goodyear is play- 
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ing two entirely different roles. In the 
case of Boeing it is making ‘pinpoint 
guidance” in one division, while in the 
case of Martin-Bell it is making escape 
capsules and airborne electronics—in two 
different divisions. 

This raises the question of whether the 
Goodyear escape capsule might not, 
under different procurement techniques, 
have been accepted by both teams. 


Convair has moved to cut red tape in 


piston transport spare parts service cs it 
launches its all-out effort with models 
880 and 600 jets. Example: it has notified 
customers to purchase directly from Hard- 
man Tool & Engineering, Los Angeles, 
thereby reducing lead time on parts and 
replacements for proprietary seats on 
Convair 340s and 440s. 


Unanswered demand for a small, rough- 
field shorthaul transport is luring new 
competitors into aircraft manufacturing. 
Most recent prospect: Emile Gilutin & 
Associates, Dallas, with its Model 101 
Victoria four-engine turboprop powered 
by Lycoming T55s. Proposed model would 


gross 38,800 lbs. carry 40 passengers 
(8,000 lbs. payload) 600 nautical miles or 
4,000 lbs, over range of 1,300 n.m. Cruise 
speed: 320 mph. 

Gilutin and backers reportedly hold 
letters of intent for 11 aircraft, plan pro- 
duction of 175 aircraft selling at $500,000 
each. Production is slated outside the 
U.S. to keep costs low, assuming neces- 
sary financial backing can be attracted 
to proceed. Principal sales targets are 
South American countries and U.S. local 
airlines. 


Range warfare in jet sales is soaring gross 
weights beyond the 300,000 lb. mark. 
Close on the heels of Douglas offer of 
a 310,000 lb. DC-8, Boeing has jumped the 
top gross for its Intercontinental series 
707 to a figure reportedly exceeding 
310,000. Former high was 707—296,000 lbs. 


Foreign transport sales can mean big busi- 
ness as evidenced by major decision of 
Canadair, Ltd. to manufacture its Napier 
Eland-powered Model 540 in a new plant 
near Sao Paulo, Brazil. Reportedly at 
stake are orders for 90 Cosmopolitans 
(valued at $100 million) over and above 


the 10 military-counterpart CL-66s to be 
built in Canada for the Royal Canadian 
Air Force. Brazil's Air Ministry has ap 
proved the undertaking and only the 
support of country’s finance minister 
Lucas Lopes remains as an obstacle. 


Air mobility is the key to United States cap. 


ability of handling either a full-scale or 
or limited war, according to Lt. General 
James S. Gavin (U.S.A. ret.). In his book 
“War and Peace in the Space Age,” Gen, 
Gavin reiterates his belief that the con. 
cept of the strategic bomber is vastly 
overrated and that the bomber will be the 
shortest-lived delivery system in history; 
however, air lift, light assault aircraft and 
helicopters will be necessary elements. 
The current low estate of U.S. defenses 
is blamed by Gen. Gavin on the “mis 
understanding” by President Eisenhower 
of the lessons of World War II and Korea 
and the unwillingness of former Defense 
Secretary Charles E. Wilson to listen to 
the requirements for surface strength. 


U.S. airlines may be eclipsing the railroads 


in passenger transportation statistics bul 
the No. 1 carrier (Pan American) still falls 
short of no fewer than seven railroads | 
in total operating revenues. In a recent 
survey by Fortune magazine, here’s how 
the carriers ranked among the top Hj 
U.S. transportation companies: PAA (8); 
American (9); United (12); TWA (15) 
Eastern (17); Capital (36); Northwest (42) 
and Delta (45). 


Passenger traffic in July was down from 


last year’s figures, for the third straight 
month. The decline for July, however, was 
only .008%, less than that for May oj 
June. Optimists read these figures as a 
sign of the beginning of the end of the 
general business recession. They point 
out that airlines were not affected by the 
recession as soon or as seriously as other 
industries and believe their recovery 

be quicker and sooner than that of other 
industries. 


Revenue passenger load factor in July 
was 59.75%, as compared with 65.14% in 
the corresponding month of 1957. The 
drop was not entirely due to the decline 
in traffic, however. Available seat-miles 
increased from 3.46 billion in July 195/ 
to 3.74 billion last month. . 
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AHEAD -OF-SCHEDULE production of Boeing 707 jetliners 
reflects the efficient manufacturing techniques developed by 
Boeing while producing more than 1600 large multi-jet aircraft 
.--more than any other company in the world. Boeing methods, 
superior design experience and new facilities combine to pro- 
duce outstanding jet aircraft. Boeing KC-135 jet transport- 
tankers, built in this same plant, are setting Air Force rec- 
ords for minimum maintenance and maximum reliability. 


SUB-ASSEMBLIES completed in a huge new Transport Division facility are fed into final assembly area. 
In every phase of production, unyielding standards of quality control are adhered to rigidly. Incorporated in 
the 707, and the shorter-range 720, are all the benefits of Boeing’s 10 years of multi-jet production experience. 








INITE CARE assures assembly SLEEK 707s ROLL OUT AHEAD OF SCHEDULE. Within months they'll 
[ enter commercial service. By that time, Boeing multi-jet transport-type aircraft will 
have logged more than 200,000 hours of flight experience. The 707 and the 720 will 
provide airlines with a family of jetliners loaded with passenger appeal, and de- 
signed and built for profitable operations on short, medium and long-range routes, 


production at the same high 
is advanced Boeing design. Ev- 
tep, every detail, is checked, 
le-checked, and checked again. 


These airlines already have ordered models of the Boeing family of jetliners: Totti th 46a 


AIR FRANCE * AIR INDIA * AMERICAN ¢ B.O.A.C. * BRANIFF * CONTINENTAL * CUBANA : ae ig 
LUFTHANSA * PAN AMERICAN * QANTAS * SABENA * SOUTH AFRICAN * TWA * UNITED * VARIG Family of jet airliners 
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CONVAIR JET-LINER “boy 
MASTERPIECE OF ae CY CItCE 


Just as Velazquez expressed supreme elegance in 
his masterpieces of the 17th Century, Convair’s Jet-Liner will be the finest expression of elegane 
for travelers in the new jet age. With a totally new concept in luxurious decor by acclaimed artists 
in design and decoration, Convair’s 880 Jet-Liner is truly a modern masterpiece of elegance. 


A DIVISION OF GENERAL DYNAMICS CORPORATI 


Jet Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (& 


Among airlines first to offer Convair 881 
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An American Aviation and Aviation Daily Staff Report 





AIRTRENDS 


Air Force is cracking down on near-miss 
incidents as a result of a “significant num- 
ber” of near-collisions being reported 
daily to USAF headquarters. Gen. Thomas 
D. White, chief of staff, has ordered base 
commanders to establish local flying area 
boundaries—a safe distance from air- 
ways—and to see to it that pilots under 
their command as well as civil and CAA 
authorities are familiar with the boun- 
daries. Order was issued in a “Special 
Subject for Inspection’’ and admonishes 
commanders and their inspectors to take 
“whatever other actions” are necessary 
to minimize probability of mid-air colli- 
sions. 


B-70 will be speeded on the theory that a 
Mach 3 aircraft operating from advanced 
bases could reach any target in 29 
minutes. This would prevent an enemy 
from launching more than one ICBM 
aimed at the U.S. since such bombers 
would be destroying launching pads be- 
fore the first missile hit. Hope is for an 
operational aircraft by 1964 or sooner if 
satisfactory materials and engines can be 
produced in time. 


Explosive forming of metal could provide 


answers for the development of new and. 


advanced aircraft. A number of airplane 
companies are working on the new tech- 
nique with the feeling strong that the pro- 
cess will be good only for parts which 
won't be produced in great quantity. 
Forgings, extrusions and other processes 
will be used for quantity production. 


North American’s A3J Vigilante will fly at 
Columbus, Ohio before the end of August. 
Scheduled in limited numbers for the 
Navy, Air Force is reportedly “interested” 
but doesn't have the money to buy the 
aircraft which carries a_ substantial 
amount of AF-developed equipment. 


Army apparently has switched its aviation 
emphasis to its transportation corps. Brig. 
Gen. Richard D. Meyer, recently named 
aeputy chief of transportation for aviation 
(AMERICAN AVIATION, Aug. 11, p. 15), 
has been given responsibility for “all re- 
search, development, procurement and 
maintenance phases of the rapidly ex- 
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panding Army Aviation program.” Meyer, 
a logistics expert, is an instrument pilot. 


Beryllium is the white hope of the Air Force 
in battle to solve high temperature and 
weight problems involving such aircraft 
as the B-70 and the F-108 and weapon 
systems still over the horizon. The metal, 
which holds its strength at temperatures in 
excess of 1,600°F, is not only tricky to 
handle but is extremely toxic in its pure 
form. Manufacturing process studies are 
under way. AF hopes are partially based 
on the experience with solving the knotty 
problems involved in the use of titanium. 


Negotiations for the merger of Northrop Air- 
craft Inc. and American Bosch Arma are 
progressing favorably. No decision has 
been yet made nor is one likely now for 
some weeks. 


Chance Vought is making a new bid for 
Navy ASW contracts. Company has es- 
tablished an antisubmarine warfare engi- 
neering task force made up of 50 engi- 
neers, later to be expanded to 200. Seven 
groups are in the force: systems analysis, 
detection, missiles, aircraft, R&D, nuclear 
propulsion and military liaison. One of its 
big jobs will be to design ‘new and better 
types of carrier-based ASW airplanes.” 
Lockheed and Grumman now are prin- 
cipal ASW contractors for Navy. 


Question still isn’t settled on timing of de- 
cision of the UCX (utility cargo) off-the- 
shelf Air Force competition. Lockheed is, 
of course, flying its entry, the JetStar, with 
the McDonnell entry not yet ready for 
flight. Lockheed estimates the cost of the 
AF version of the JetStar at just under 
$500,000 with powerplant—either two- or 
four-engine version extra. Amount of gov- 
ernment-furnished aircraft equipment 
might reduce the bill somewhat. The gov- 
ernment price compares with figures of 
about $800,000 plus an additional $200,000, 
give or take a little for the engines for com- 
mercial aircratt. 


Major question at Fairchild is whether the 
Air Force will buy the F-27. AF has money 
for airlift but money for the F-27 added 
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in the Senate was eliminated by the 
House-Senate Conference Committee be- 
fore final passage of the Defense Depart- 
ment’s Appropriation Bill. 


Lt. Gen. James H. Doolittle (USAF ret.) will 
become chairman of the board of directors 
of Space Technology Laboratories Jan. 1. 
STL is now a division of Ramo-Wooldridge 
Corp., but becomes a separate corpora- 
tion after year-end. Doolittle is now v. p. 
of Shell Oil Co. He will continue as a 
member of the Shell board. He also is 
chairman of NACA and of USAF’s Scien- 
tific Advisory Board. 


Unprecedentedly long initial overhaul life 
of 1,000 hours for the Rolls-Royce Avon 
RA.29 10,500-lbs. thrust turbojet engine 
has been authorized by Britain's Air Regis- 
tration Board. 

This is twice the life which the company 
targeted for the engine, power unit of the 
de Havilland Comet 4 and Sud Aviation’'s 
Caravelle, soon to go into scheduled air- 
line service. 

Proving exercises leading to the 
achievement involved four RA.29s which 
accumulated 7,000 hours flying time. Dur- 
ing this period, only one premature en- 
gine removal was experienced, and this 
was due to failure of an accessory. 


Another turbojet engine which is off to a 
good start is General Electric’s 10,000-lbs. 
thrust CJ-805. This engine, slated to power 
the Convair 880 jet transport, has passed 
CAA 150-hour qualification testing. 

There's still a bit of mopping-up ahead 
prior to CAA certification. For example, 
ability of the engine to operate under 
icing conditions must be demonstrated. 
Also, the company must show a satisfac- 
tory turbine wheel over-strength margin. 
However, G.E. expects to have the engine 
certificated next month, in which case 
performance details will be released in 
December. 

By the time the CJ-805 sees service with 
the airlines, it's expected that the high 
thrust/weight ratio engine will have dem- 
onstrated enough reliability in flight 
tests, etc. to warrant authorization of a 
very acceptable overhaul life. 


GE is reportedly having trouble meeting its 
2,500-lb. thrust specifications on the J85 





and Fairchild is having its own troubles 
with the J83. Major question now is: “How 
long will the Air Force carry along the 
parallel development of both the J83 and 
J85?"” Announced policy is to standardize 
on one engine. Pressure exists to keep 
both programs going until the engine 
manufacturers eliminate bugs, inevitable 
in all new engine developments, and full] 
advantage is taken of what is considered 
a “major breakthrough” in turbojet de 
velopment. 


A watered down version of HR 8002, the so- 


called accrued expenditure bill, was en- 
acted after a bitter controversy in the 
House. Exactly what the bill means or 
how it will be administered isn't at all 
clear. 

The bill means something—or nothing, 
depending on who is talking. Originally 
sponsored by the Hoover Commission, in 
theory at least, it was designed to give 
both the Bureau of the Budget and the 
Congress better control of the expendi- 
ture rate. 

What the bill does, as passed, is to 
recognize the trend, which had already 
started, of controlling the rate of expendi- 
tures rather than the rate of government 
obligations. How it will be used depends 
on the White House and the mood of the 
Congress when it considers the next 
budget. 


Pratt & Whitney will deliver two JT 12, 2,900 


Ib. thrust engines to Lockheed-Marietta 
probably in October. The engines will be 
used in a test program which calls for 
installation in a single pod on one side of 
the JetStar and balanced with an Orpheus 
engine on the other. Seemingly, if the test 
program goes well, Pratt & Whitney will 
move almost automatically into the fore 
front of the competitive battle for small 
high thrust-to-weight turbojets. 


Wait ‘til next year is the Navy's word to 


contract maintenance firms eyeing 4 
bigger share of BuAer business. Navy 
renews its maintenance contracts every 
three years and expects to increase to 
about 33% its share going to private firms 
compared with 25% during past three 
years. 
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big ears of Nike Hercules 
Nike Antenna Mount 


for radar antennae used by the U. S. Army’s Nike Hercules to ” ; 
erial intruders and guide the deadly Nike missiles that icine of Kec 
hem from the sky are products of the integrated manufacturing and (ais £ Seuss cequiven enue 
‘ing skills of Kelsey-Hayes, working in close cooperation with a 2,000 individual 

| Electric. Capabilities range from prototyping to final production. a parts, many of which 
co Division is one of seven Kelsey-Hayes Divisions devoted nS inne el an 
production of aircraft and missile components. ont tient 
Hayes Company, General Offices: Detroit 32, Michigan. of an inch. 


KELSGEY-HAYES 


AVIATION DIVISIONS, KELSEY-HAYES CO., DETROIT 32, MICHIGAN 
18 PLANTS: Detroit and Jackson, Michigan; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, New York (Utica Drop Forge & Tool Division); 
Davenport, Iowa (Farm Implement and Wheel Division); Philadelphia (Heintz Division); Clark, New Jersey (New Jersey Division); Windsor, Ontario, Canada. 
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B.EGoodrich 


New B.F. Goodrich Liquid-Cooled Brake 
solves aviation’s hot landing problem 


ERE’S a revolutionary new braking system developed by 

B.F.Goodrich that absorbs millions of foot-pounds of 
energy — yet stays cool enough to touch. This is the first and 
only proved Liquid-Cooled braking system designed specifi- 
cally to handle the higher energy conditions of jet aircraft 
today and in the future. 

In the B.F.Goodrich Liquid-Cooled Brake, a coolant fluid 
circulates behind the friction surfaces, absorbs heat and carries 
it to a heat exchanger where it is safely dissipated at low 
temperatures. Excessive heat build-up within the wheel and 
brake area is eliminated. Friction surfaces maintain their 
normal stopping characteristics at all times. 

During recent flight tests on the Boeing 707 prototype, 
including repeated taxi tests and power drag, the B.F.Goodrich 


Liquid-Cooled Brake operated consistently at maximum tem- 
peratures well below 500°F — compared with 1500-2000°F 
for conventional brakes. No cool-off periods were necessary 
Even after a stop where maximum braking was applied for 
highest rate of deceleration, crew members were able to rest 
their hands on the brakes without discomfort. The brakes 
were exceptionally smooth and positive—no fade, no noise 
chatter or sparks. 

B. F. Goodrich engineers are ready to work with you in 
designing the new Liquid-Cooled Brake system into your 
high-performance aircraft— without a weight penalty 
Write B.F.Goodrich Aviation Products, a division of The 
B. F.Goodrich Company, Troy, Ohio. 


B.EGoodrich aviation products 


Circle No. 104 on Reader Service Card. 
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Used Aircraft—$660-Million Question 


® Who'll buy 600, $1.1-million piston planes? 
® Maybe foreign markets, but are there dollars? 
® What happens as the used-plane market declines? 


By Albert W. Bentz 
Manufacturing-Military Editor 


The airline and airframe industries 
are face to face with an equipment 
dilemma of rather fantastic propor- 
tions: What to do with 600 or more 
surplus piston-powered aircraft when 
the turbines arrive. 

This is not something far into the 
future. It is just around the corner. 

Unofficial estimates have placed the 
probable surplus of conventional air- 
craft variously from as low as 300 to 
more than 600. These figures, how- 
ever, appear to be on the conservative 
side. Here’s why: 

American Airlines, for instance, has 
ordered 110 jets and turboprops. It 
plans to dispose of most of its fleet of 
piston-powered aircraft, retaining only 
15 to 25 by 1962. Its present fleet 
is right at 200. If it dropped only 150 
of these, it would mean that 110 tur- 
bines will replace 150  piston-type 
planes—a ratio of 11 to 15. U.S. car- 
riers have some 500 turbines on order. 
An extrapolation of the American ratio 
shows a possible surplus of piston- 
powered aircraft in excess of 680. 

Even if there are only 300, the 
problem is one of considerable magni- 
tude hecause many of these will be big 
DC-6'7 and Constellation types, some 
of which went on the books originally 
at $2.5 million per copy. 


* Cherington report spots problem— 
The . ‘uation is as tough for the manu- 
facti of jets as it is for the airlines. 
The erington report, released earlier 
this « onth, pointed out: 

he competitive race for aircraft 
Sales ightens, in the effort of each 
man: icturer to approach his break- 
even oint, increasing pressure is be- 
Ing ught on the manufacturers to 
give ore favorable terms to the air- 
lines. Thus, several of the manufac- 
ture ave recently agreed to take in 
(rad. certain older aircraft for new 
aire This, in effect, transfers the 
Sur} aircraft disposition problem 
rom: ‘he airlines to the manufacturers 
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along with any risk that the old aircraft 
cannot be sold at the trade-in price.” 

There have been a number of pos- 
sible solutions advanced, but no one at 
this time is willing to guess on the out- 
come. There are markets for the planes, 
but sales potential for so many planes 
is extremely dubious. 

Here are some of the markets most 
often mentioned: 

® Foreign carriers with dollar credit 
that will continue to use piston-pow- 
ered equipment on their domestic 
routes. 

® Foreign countries in the soft cur- 
rency category that do not now have 
airlines or have inadequately equipped 
carriers. 

© Supplemental 
country. 

® Local service carriers that can use 
some of the Martins and Convairs, 
possibly some DC-6s and Connies. 

© The executive and business market. 

There also is the possibility that 
some of the aircraft will be converted 
to turboprops and their use extended 
with the major domestic airlines. 


carriers in this 


® They’d like to buy, but—There are 
some very good possibilities overseas, 
but the big problem is finance. For 
instance, there is a really large market 
in the undeveloped areas of South 
America, where there are few roads, 
few railroads. B-17s, Condors, PBYs 
etc. now are used for air transport. 
Southeast Asia, Africa and Australia 
also have been cited as good potential 
markets. 

But the question is how can South 
American, African and Asiatic coun- 
tries in the soft currency (non-dollar 
and non-sterling) category buy dollar- 
priced aircraft, particularly in the mil- 
lion-dollar-per-copy bracket? 

Best answers appear to lie within 
the U.S. federal agencies—the Export- 
Import Bank, Development Loan 
Fund, International Cooperation Ad- 
ministration, etc. Another possibility is 
the establishment of an international 
bank in South America. A third possi- 
bility would be for the government to 


underwrite loans made to these buyers 
by private banks. 

The Ex-Im Bank is taking a long, 
hard look at the problem, but has told 
AMERICAN AVIATION it is unlikely any 
policy action will be taken until a test 
case is presented by a manufacturer. 
Problem is that Ex-Im Bank was set 
up to assist U.S. manufacturers to sell 
new goods abroad. Indications are that 
it may require that the piston-powered 
transports be “cranked back” to zero 
time and have manufacturer warran- 
tees before it will participate. 

Another problem is that the bank 
will participate only to the extent of 
60%, requiring that the manufacturer 
get a 20% down payment from the 
customer and then himself hold one- 
fourth of the remaining 80% of the 
loan. 


e Fund could use more funds—The 
Development Loan Fund, set up this 
year by act of Congress to assist back- 
ward countries, is hampered by lack 
of funds. Its allocation amounted to 
only $300 million and it reportedly 
already has loan requests exceeding 
a billion dollars annually. However, an 
official of the Fund said DLF is in- 
terested in the aviation problem, but 
he added it necessarily would have to 
have a low priority at present. 

In practice, the DLF probably would 
be buying the aircraft for dollars and 
selling to the soft currency countries 
for local money. It would become 
virtually a gift from the U.S. govern- 
ment and, as one observer pointed out, 
“there are a lot of our own airlines 
who would like to have gifts of air- 
craft.” 

The Cherington report took cog- 
nizance of the disposal problem and 
pointed out that there is a “consider- 
able market” overseas. It cited the 
reluctance of Ex-Im Bank and DLF 
to make loans on second-hand aircraft 
and suggested that the Air Coordinat- 
ing Committee or the Operations Co- 
ordinating Board “would be appropri- 
ate avenues by which policies involved 
in this problem might be raised and 
examined in greater detail with the 
agencies concerned.” 

An aircraft industry spokesman 
pointed out that export financing of 
the surplus aircraft would have world- 
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... The $660-million question 


wide beneficial “poltico-economic” ef- 
fects, particularly since the Russians 
are entering with their jet transports. 

J. D. Ahlers of Lund Aviation, Inc., 
New York, has prepared a searching 
analysis of the surplus aircraft picture 
and concludes that it is up to the avia- 
tion industry to prevail upon govern- 
ment agencies to assist in financing sales 
to foreign airlines, which he believes to 
be the best available market. 

He says U.S. support could take two 
forms: 

1. Underwrite loans made by private 
banking firms; 

2. Make loans through existing gov- 
ernment agencies to the foreign carriers. 
He points out that assistance now will 
“save the federal government much 
greater expense later.” 

Ahlers, who estimates there will be 
600 used transports available, makes a 
strong point against cranking them 
back to “like new” condition. “What 
most foreign airlines need in a used 
airplane,” he says, “is not remanufac- 
turing but conversion.” 

There has been some hint that manu- 
facturers themselves might be going 
into the used airplane business, setting 
up their own system of selling and 
financing them. 

In some instances, manufacturers 
are finding themselves on the spot. 
They either have to take trade-ins or 
lose some of the orders for jets they 
have on the books. It’s a matter of 
economics as far as the airlines are 
concerned. There has been no hint as 
to what kind of penalties an airline 
would have to pay for canceling an 
order. But the threat of cancellation 
is there. 


* Used aircraft prices still declining— 
All of this has contributed to the con- 
tinued decline in prices of used air- 
craft. Capital Airlines, as an example, 
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Finances, need for 
more efficient air- 
craft 


Local airlines 


Corporation A limited market 


aircraft 


Conversion to Cost 


turboprops 


The Used-Aircraft Situation 


recently had a starting price on Lock- 
heed 049s of $1.2 million; this dropped 
to $900,000 and finally to any price 
that they would sell for. 

DC-3s, which 18 months ago were 
selling for $125,000, are now in the 
$40,000 bracket, and a large group is 
expected to come on the market with 
the transition to jets. There still will 
be a lot of DC-3s around standing 
alongside the jets in the coming tur- 
bine era, according to most observers. 

The C-46 market is in the same situ- 
ation. The Air Force could clobber this 
market if it turns loose the 200 C-46s 
it has as surplus. These are being held, 
but can’t be held indefinitely. 

The big hooker is going to be getting 
rid of the $2-million DC-7s and Super 
Constellations. 

The U.S. situation is further com- 
plicated by the fact that foreign car- 
riers also have some 450 jets and 
turboprops on order, which will mean a 
major retrenchment in their piston- 
powered fleets. This is a particularly 
serious problem from the American 
standpoint, since the foreign countries, 
in many cases, can get rid of their 
conventional aircraft on better terms 
to the soft currency countries than we 
presently can make. 

There is another threat, too. Many 
foreign carriers have ordered U.S. jets 
and turboprops. Some want to trade in 
their present equipment on the tur- 
bines. If they can’t, there may be can- 
cellations. This could throw more 
business to foreign manufacturers, 
which not only would cut the Ameri- 
can production economy but further 
cloud the used-plane market with com- 
petition from sources that could offer 
easier credit terms. 

Whatever the answers, they will have 
to be found soon, since the turboprops 
already are flying and the jets will 
start on U.S. routes later this year. 





The Solution? 


Liberalizing U.S. credit policies to 
foreign borrowers 


CAB could clarify 


More imaginative conversion de- 
signs 


A major sales effort 


Manufacturer financing of proto- 
type conversion, such as Eland- 
Convair that led to Canadair 
CL-66 





The T-38 Rolls Out 


_ AF’s first supersonic trainer 
is designed for the future 


Another milestone in aircraft devel- 
opment will be reached with the de- 
livery of the T-38 to the Air Training 
Command—probably in 1960. 

The plane, according to Northrop 
Aircraft, Inc., its producer, represents 
a wedding of economy of operation and 
high performance. The system is made 
possible by the development of the new 
lightweight, high-thrust-to-weight ratio 
engines of the Fairchild J83, General 
Electric J85 and Pratt & Whitney JTI2 
type. Initially, the T-38 will be powered 
by two non-afterburning GE J85 turbo- 
jet engines rated at 2,000 Ibs. thrust 
(approx.) each. Later, 2,500-Ib. thrust 
afterburning J85s will be installed. 

The plane is a two-place aircraft with 
the instructor sitting behind the student 
in a slightly raised position to provide 
maximum visibility. Safety has been 
provided with the placing of all instru 
ments in front of both the pilot and the 
instructor. Some of the weight advair 
tages were sacrificed in order to pre 
vide a wider than usual cockpit and 
the safety of two engines. 

Maintenance and operating costs will 
be held to a minimum, according @ 
the manufacturer, for a number of ree 
sons. First, the new lightweight engines 
will reduce fuel costs while providing 
supersonic speeds and advanced trail 
ing. Second, it will provide easier mait- 
tenance by means of ready acces: ibili 
—particularly to the electroni 
other gear in the nose of the a: 
Finally, versatility permits the | 
the aircraft for training in all-we 
navigation over long distances a! 
simulation of the approach cha 
istics of such aircraft as the B-5%, the 
Century Series fighters and the B-70. 
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FORWARD FUSELAGE TEST UNIT 
of the T-38, like all parts of the aircraft, 


spent long hours in the low-speed wind 


“COK 
inlets 
These 
maxin 
Weigh 


MOC 
Force 
which 
Augus 
Place 


BOTTLE” SHAPE and big air 
r its 385s have been acquired. 
atures reduce drag and insure 
1 performance of the new light- 
high trust/weight ratio engines. 


JP of the Northrop T-38, the Air 


advanced, supersonic trainer, 
oiied out at Hawthorne, Calif., 


'S. First flight is scheduled to take 
out the year end. 


ae 


EASE OF MAINTENANCE is featured throughout the T-38. Access to electronic 
packages and other gear in the nose compartment is provided by large, removable panels. 


READY TO ROLL on its own legs for the first time, Prototype No. 1 is removed 
from the portable final assembly fixture. 











Breguet 1001 Taon 





WORLD'S DESIGNERS 
SPECIFY ORPHEUS POWER 


in fighters, strike aircraft, executive transports, and trainers 


Be vm nenin nite 


shcle bell 
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Lockheed CL-329 Jetstar 


Folland Gnat 


tpheus-powered Jetstar 
circuits the States on 
hour demonstration flight 


ing off n Edwards Air Force 
> in { rnia, the prototype 
heus/Jet ! touched down in 
hingtor nin Massachusetts and 
{8 hours after leaving 


‘tstar returned to base. 


ida. Or 
ards, t} 
ad cor ted its round tour in 
hours fl. og time at an average 
mph 


e curt Orpheus 3 is rated at 
Ib has the outstanding 
St/ Weis itio of almost 6:1. The 
pheus 4 trainer version, is rated 
4230-1! rust; it is designed for 
lowest sible fuel consumption 


aul life 


long o\ 


Dimensii Orpheus 


in; Di; ter 32.4 in. 


Length 
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Dassault Etendard 


MOST ADVANCED TURBOJET 
IN ITS CLASS 
Orpheus development continues, The 
latest version, the Orpheus 12, has a 
still higher power/weight ratio, giving 
6,810-lb thrust dry, over 8,000-Ib with 
Bristol simplified reheat. 

Versions of the Orpheus power—or 
are specified for—the following air- 
craft: 

Lightweight fighters/strike aircraft 
Folland Gnat . - UK, INDIA, FINLAND 
Fiat G9l_ - . . . ITALY 
Dassault Etendard VI - 
Breguet LOOL Taon 
Hispano HA 300 
Aerfer Leone - - - - ITALY 
Dassault Etendard IV - 


FRANCE 
FRANCE 
SPAIN 


FRANCE 
(alternative engine) 
Sud Aviation Baroudeur FRANCE 
(alternative engine) 
Executive transport/ 
crew-readiness trainer 
Lockheed CL-329 Jetstar* - - 


Trainers 
Folland Gnat Trainer - . ° - UK 
Fuji TIF 2 
Fiat G 91 T - - - ITALY 
North American Model 249 - . - us 


(alternative engine)* 


JAPAN 


Research Aircraft 
Short SB-5 - - - - - - UK 


*Production versions of the Jetstar and 
Model 249 are being offered with Wright 
TJ 37 engines. The TJ 37 is a derivative 
of the Orpheus, jointly developed by 
Bristol and Curtiss-Wright. 


Bristol 
Siddeley 


ENGINES LIMITED 
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The rapidly increasing volume of air traffic and 
the need for more precise traffic control has ne- 
cessitated a tremendous increase in the number of 
assigned radio frequencies to carry on the neces- 
sary air-ground communications. 


Only a few years ago pilots could operate with 
10 or 20 channels. Later frequencies were in- 
creased to 80 or 90. Plans now call for 360 fre- 
quencies—enough to meet the need for years to 
come. In view of this channel increase, ARC now 
offers an all-channel, flight proven transmitter- 
receiver (Type 210 Transceiver) covering all 360 


CHANNELS 


WITH ARC's TYPE 210 TRANSCEIVER 


channels. The powerful 15 watts guarantees opti- 
mum distance range and the knifelike selectivity 
assures freedom from adjacent channel interfer- 
ence. Provision has been made for the selective 
use of single or double channel simplex whereby 
transmissions are made on a frequency 6 mega- 
cycles higher than the receiver frequency. There 
is no wait between receiving and transmitting for 
re-channeling. 


This is ARC’s latest contribution to air safety. 
Ask your dealer for a quotation to include a single 
or dual installation, along with other units of ARC 
equipment listed below. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation BOONTON, N. J. 


OMNI/LOC RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS © COURSE DIRECTORS ©* LF RECEIVERS AND LOOP DIRECTION FINDERS 
UNF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) °* ‘INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMMIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 


Circle No. 105 on Reader Service Card. 
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F or the U.S. scheduled airlines, the introduction 
of jets this year will involve a revolutionary step 
in air transport propulsion. In electronics, however, 
the change will be not nearly so radical. More 
likely it will be a mixture of “much more of the 
same,” some new systems and antenna designs, and 
most important—a challenge to do as well or better 
in jet electronics as the carriers have fared in their 
piston-engine experience. 

The task of meeting this challenge rests with 
what is unquestionably the least publicized but most 
influential body in commercial aviation electronics 
in the U.S.—Aeronautical Radio, Inc.’s Airlines 
Electronic Engineering Committee—better known 
as AEEC. 

To this group jet thinking is not new. In fact 
it already has hurdled such problems for jets as 
developing an equipment characteristic for future 
Doppler navaids and. flight recorders. Within 12 
months of the first military declassification of 
Doppler information, it came up with airline in- 
dustry agreement on what shape these systems 
should take. Flight recorders took even less time— 


only four months from when AEEC took on the . 


project. 

What is AEEC? In the more austere organiza- 
tional language of Arinc it is a permanent com- 
mittee of the Air Lines Communications Adminis- 
trative Council (ALCAC) made up of airline 
superintendents and directors of communications. 
AEC has 15 voting members plus non-voting 
membership from the Air Force, Air Transport 
Association, International Air Transport Associa- 
tion and ARINC. 

plainer language, however, AEEC is a com- 
mit -e that works—and gets things done. Its mem- 
ber act for the airline industry, not for the one 
ca\ier that signs their paychecks. Members from 
Frontier and Piedmont airlines speak for the U.S. 
loc:| airlines. One from Sabena Belgian World 
Aivines coordinates AEEC activities with the 
r carriers in Europe. AEEC chairman William 
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Jet Electronics ... A New Challenge 






Special Theme Supplement—Instruments and Electronics 






T. “Bill” Carnes, nine years removed from a post 
with Trans World Airlines, is a master in the art 
of coordination. 

AEEC blends operations, maintenance and 
engineering know-how. Some members carry the 
load on equipment design, are adept at detecting 
basic fallacies in a system. Others can “smell” a 
deficiency in mechanical construction. Virtually 
every AEEC member can accurately predict the 
objections of the pilots of his airline to a particular 
piece of electronic gear; or can tell not only how 
much a new piece of equipment should cost but 
also how it will have to be priced if the manu- 
facturer expects to sell it. 

For committees in general and Washington-based 
committees in particular, AEEC has written an 
enviable record. Not once in its near-10-year 
existence have AEEC committee members been 
known to accept as an airline industry decision 
any measure, technical or otherwise, that was 
questionable. They have stubbornly held out for 
their freedom not to be regimented into anything 
which was not to their liking. 

The best proof of their success and the support 
their decisions carry in airline electronics is borne 
out in one of the democratic procedural aspects of 
their committee operation. Once AEEC adopts a 
new electronic equipment characteristic, a 30-day 
“cooling off” period is granted all ARINC member 
airlines to raise any objection they may have to 
AEEC’s decision. 

Not once, in the history of AEEC, has there 
been such an objection that resulted in the dis- 
approval of one of its characteristics, specifications 
or reports. 

AMERICAN AVIATION’S special theme supplement 
on electronics and instruments tells the AEEC story, 
what it does, who does it and, even more import- 
ant, what there is in AEEC activities to benefit 
electronic equipment manufacturers, the military 
services and aviation electronics throughout the 
world. 
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The Case of the Pencil-Sharpening Tow 


(or How AEEC Functions by Bill Carnes) 


One day, in the course of propagation studies, the Na- 
tional Bureau of Standards observes that signals at a certain 
ultra high frequency are reflected from television antenna 
towers and the reflecting characteristic depends on certain 
physical characteristics of the tower. Now this phenomenon 
—this bit of academic trivia—might have been recorded and 
all but forgotten, but for one man. 


The man, an engineer in the aviation 
industry, reads a report of the NBS 
finding and recalls that the Civil Aero- 
nautics Admuistration has built a large 
number of standardized rotating light 
beacon towers. And, although these 
often have been proposed for decom- 
missioning, they are still in existence 
practically everywhere and their posi- 
tions are accurately charted. 

Preliminary testing discloses that 
very good reflection characteristics are 
obtained from these towers when a 
pulse signal is transmitted on a specific 
ultra-high frequency, By pure coinci- 
dence this frequency happens to be in 
a band of frequencies allocated to air 
navigation on a worldwide basis. 

The question is: Just what earthly 
use would this technique have for an 
airline aircraft when the pilot is already 
provided with a great many navigation 
aids for giving azimuth and distance? 

However, one 
airline —_ technical 
man discusses the 
question with a set 
manufacturer and 
learns that’ the 
Tower Finder need 
be only a % ATR 
size, it would prob- 
ably weigh 15 Ibs. 
and could cost less than $500 because 
of its basic inherent simplicity. 

Furthermore, a technique is pos- 
sible which would permit the existing 
ADF Indicator on the aircraft to be 
employed with this Tower Finder to 
show bearing of the beacon tower as 
well as distance to the beacon tower 
displayed on the standard distance- 
measuring indicator in the aircraft. No 
frequency selector would be required 
since the equipment operates on a 
single frequency and almost any num- 
ber of aircraft can share this one 
frequency. 

About this time, one airline begins 
to show some interest but only to the 
extent of trying to determine what 
other airlines might also have interest. 
There are still many factors to be con- 
sidered. For one thing, someone would 
have to study the CAA specification on 
towers and make sure they give the 
same reflectivity. 





Only $500 and one- 
half ATR. 


26 INSTRUMENT AND ELECTRONICS SUPPLEMENT 


Other studies would have to be made 
to determine whether there might be 
other towers in the U.S. that would 
give similar reflecting characteristics 
and might be mistaken for CAA beacon 
towers. And, too, assurance would have 
to be received from CAA that the bea- 
con towers are not going to be torn 
down or changed. 


Further, it would be necessary for 
coordination to be effected on the 
established frequency for this Tower 
Finder to make certain that other nav- 
aids in this frequency band would not 
cause interference. And, most im- 
portant, this new device must not in- 
terfere with other navigation aids which 
are already using that frequency. 

So far, there is no universal agree- 
ment that a Tower Finder would have 
any really practical application. How- 
ever, at this point the Airlines Elec- 
tronic Engineering Committee may 
serve as a sounding board for the air- 
lines, to discuss possible uses of a 
Tower Finder and determine whether 
practical equipment could be designed 
if these other basic questions could be 
satisfactorily resolved. 

Next, the set manufacturers might 
agree to participate in any testing of 
the Tower Finder which might be re- 
quired and, if the airline interest ap- 
pears to justify the effort, the project 
would most likely be picked up by the 
Air Transport Association, which has 
basic responsibility for navaid systems 
and airline operational requirements for 
thorough review with the appropriate 
government agency. 

If some degree of support is given 
to the Tower Finder project on the 
part of AMB, CAA, FCC, and perhaps 
the military, AEEC might then (simul- 
taneously with the studies by ATA 


and the government agencies) proceed 
with hardware developments. AEEC 
would first establish a subcommittee 
with an airline chairman, probably the 
airline representative who originally 
developed the interest in the project. 

Subcommittee meetings would be 
announced to airlines, manufacturers, 
government agencies and other inter- 
ested observers and the first mecting 
would explore the background and 
develop enough of the requirements to 
permit the ARINC staff to draft a 
proposed equipment characteristic for 
the airborne hardware along with a 
very general statement of what the 
overall system specification might en- 
compass. 

Manufacturers who are new to the 
AEEC business will detect that the air- 
line representatives seem to have great 
interest in the size of the box, the type 
of the connector on the back of the 
box and the number of wires running 
to the junction box and to other in- 
strumentation and a very great enthuv- 
siasm for getting agreement on a stand- 
ard airborne antenna physical con- 
figuration. No one from the airlines 
would appear to be the least bit inter- 
ested in what goes inside the box! 
Manufacturers who have _ worked 
closely with AEEC in the past will, 
however, realize that this is just an 
airline man’s way of emphasizing the 
importance of standardization to the 
set manufacturers and telling them not 
to finalize their form factor and me- 
chanical designs until the industry has 
decided just what these should be. 

Government and military represen- 
tatives participate regularly in_ the 
AEEC Subcommittee meetings and 
provide the excellent informal coord- 
ination required to keep AEEC briefed 
on just what is likely to happen in the 
government agencies. Accordingly, it 
usually possible for AEEC to go ahead 
with equipment development programs 
simultaneously with government policy 
considerations concerning the basic 
system. 

In the case of the Tower Finder it 
might take many months or possibly 
years for the government to come out 
with a firm policy statement on whether 
the beacon towers could be employed 
for this application. However, AEEC 
meanwhile would be “read in” on all 
of the government discussions an the 
status of the studies. 

Simultaneously, the AEEC sub om- 
mittee will be concerning itself with 
much more mundane matters. The dis- 
cussions of form factor, antenna size 
and instrumentation have to resu! 
a specific conclusion. 
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(here can be no half-way agreement 
on these physical characteristics if all 
sets are to be interchangeable. It is in 
the discussion of physical characteris- 
tics where the difference of opinion 
often develops among the airlines. 

The first airline that showed interest 
in the Tower Finder may have been 
influenced in its planning by the fact 
that it had, in one fleet of aircraft, an 
empty % ATR space in the radio rack. 
Unfortunately, however, a pencil sharp- 
ener had been installed at this location 
in the cockpit. Accordingly, this air- 
line will insist that the Tower Finder 
equipment have a self-contained pencil 
sharpener on the front panel because 
there is no other place to relocate it. 
From this airline’s standpoint this is 
a real requirement. 

Another airline has developed some 
interest in the Tower Finder, but in its 
Perambulator 361 Aircraft the radio 
rack faces rearward. This airline agrees 
the pencil sharpener attachment is a 
very useful feature but that it should 
be on the back of the equipment. 

At this point the matter of cost 
enters into the picture. In this case, 
manufacturers may conclude that the 
addition of the pencil sharpener (a very 
special, miniaturized, highly reliable, 
electrically driven, transistor-stabilized 
pencil sharpener) as a standard item 
would add 20% on to the price of the 
equipment if all customers bought the 
standard unit, but if it were left off as 
the standard, it would cost 50% addi- 
tional for each of the airlines that 
wished the special sharpener arrange- 
ment on his systems. 

Without any unified interest in the 
pencil! sharpener, the additional cost 
probably would be unacceptable to the 
majority of the industry, and the air- 
lines that insisted on the special pencil 
Sharoener installation would be only 

1appy to back down in their 
ds. 
if the additional cost had been 
‘stead of 20% the whole industry 
have agreed to accept the un- 
iry pencil sharpener just to get 
ry agreement and help out the 
s that really needed them. (An 
example of this industry co- 
tion and recognition of a special 
ement of one of two airlines, is 
idicator on the Weather Radar 
cording the operating time of the 
etron. Initially, this was con- 
ed in exactly the same vein as the 


After the pencil sharpener question 
is resolved, the remaining problem may 
be to choose the particular form factor 
of antennas and equipment. In most 
cases, the AEEC will take the advice 
of the manufacturer they believe has 
gone the furthest in the development of 
the equipment, But, usually, they will 
encourage a slightly smaller case size 
than the manufacturer would normally 
prefer. 

A second problem which will face 
the committee in establishing the phy- 
sical characteristics will be the instru- 
mentation and its circuitry, Each man- 
ufacturer that is new to AEEC activi- 
ties will always propose an overall 
system concept that takes a lot of the 
electronic equipment out of the radio 
rack unit and moves it to a very large 
indicator, which is also very special, to 
be mounted on the pilot’s instrument 
panel. 

The airlines cannot accept this con- 
cept because instrument panel space is 
at such a premium it is better to accept 
more volume, weight and some in- 
creased cost in order to get the bulk 
of the electronic gear into the radio 
rack, leaving an absolute minimum at 
the indicator. 

This “system thinking” seems to be 
very difficult to get across to set manu- 
facturers who are used to working 
with the military and where the equip- 
ment and system is usually the full 
responsibility of the set manufacturer 
rather than the customer. In dealing 
with the airline industry a set manu- 
facturer must come to realize that air- 
line people are rugged individualists. 
They have had many years of experi- 
ence in operating commercial aircraft 
and they know the pitfalls of incorrect 
system concepts in commercial airline 
operations. 


In the case of the Tower Finder, 
therefore, although numerous discus- 
sions have taken place on the basic 
system design, the indicator concept 
and the internal circuitry of the elec- 
tronic gear, it is unlikely that there will 
be very much in the ARINC charac- 
teristic that tells the set manufacturer 


to the full AEEC membership at one 
of the regular general sessions of the 
committee, which are also open to 
manufacturers and others. And, except 
for relatively minor changes, it is 
reasonably certain that the final draft 
characteristic will be endorsed. 

However, approving this final draft 
serves an important function in the 
total process, If this characteristic were 
simply “rubber-stamped” by the in- 
dustry without digging into the back- 
ground and details, these many ques- 
tions would be raised later on by the 
individual airlines not represented in 
the subcommittee meetings. 

After an AEEC meeting has ap- 
proved an ARINC characteristic, the 
set manufacturers make their final 
market survey to determine whether 
the airline industry really will purchase 
equipment to the ARINC character- 
istic. If their market survey confirms, 
as it usually does, the correctness of 
the ARINC characteristic, they will 
plan production on the basis of their 
market survey and not on the basis of 
the ARINC characteristic. 





21 | like Ajax tower 
finders. 
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Now that the ARINC equipment 
characteristic for the Tower Finder is 
completed and approved by AEEC, 
publicized through extensive and de- 
tailed discussions in an AEEC gen- 
eral session and subsequent mail cir- 
culation, the next step is up to the 
airlines. Usually one or more airlines 
are just making commitments for a 
group of new airplanes and they may 
use these aircraft as guinea pigs. 

Accordingly, the airframe manu- 
facturers will be receiving requests 
from airlines to make a standard in- 
stallation in accordance with the 
ARINC characteristic for the Tower 
Finder. The airframe manufacturers 
have been brought in on all of the 
development work of AEEC, and their 
engineers already have been making 
production and income if he has to 
preliminary plans for installations as 
they know they will get requests 
as soon as_ the 
ARINC character- 
istic gets close to 
being final. 

Several set manu- 


specifically how to design the internal 
circuitry of his equipment. 

As soon as a reasonably final draft 
of the ARINC characteristic for the 
Tower Finder is ready, it is submitted 
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il sharpener, with almost negligible 
ie interest except for one or two 
ies, yet it has since become the 
dard and has been widely used by 
irlines.) 


ARINC 565 Tower Tower Fir 
Finder Built by Built by De 
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facturers may have 
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development pro- 
grams (turn page) 
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while the characteristic was being ham- 
mered out, but actual hardware may 
not exist for some months or even 
years. Here is where the standardiza- 
tion finally pays off for the airlines. 

He can specify a standard set of 
interwiring, standard mountings and 
standard antenna cut-outs and be 
reasonably certain that at least several 
manufacturers will, within the next 
six months to a year, come up with 
equipment designs which will fit those 
standard installations. 

It might appear that the only ad- 
vantage of this standardization is in 
the eyes of the user. This is not true. 
Taking the Tower Finder characteristic, 
one manufacturer usually will be some- 
what ahead in development. This 
manufacturer can show a prototype 
set first and if this Tower Finder is 
of sufficient importance to a particular 
airline it may place orders with this 
first manufacturer simply because the 
competition has nothing to offer at the 
time it must make the decision. 

The problem that faces the next 
manufacturer is whether he should 
drop his project, or should continue 
the development and shoot for other 
airline orders and possibly some orders 
from the first airline on the “second 
time around.” If systems are inter- 
changeable, he can expect a reasonable 
chance of selling the airline on the 
second time around. 


For the Tower Finder, the industry 
may on occasion choose to take a cal- 
culated risk in going ahead with the is- 
suance of an ARINC characteristic 
even though not all the answers may 
be forthcoming from the appropriate 
government agencies. If the chances 
look good for the eventual endorse- 
ment of the system by the govern- 
ment, the industry may choose to pro- 
ceed with the issuance of an ARINC 
equipment characteristic. 

It should be pointed out however, 
that unless there had been some indica- 
tion that similar towers were available 
or could be implemented in other 
parts of the world, it is very unlikely 
that the Tower Finder project could 
ever get off the ground in this coun- 
try. The airline industry today has 
too many problems of non-standardiza- 
tion between countries. 

But if these towers were available, 
AEEC’s_ coordination, world-wide, 
would be effected through the many 
airlines and organizations which fol- 
low the work of AEEC. In this case, 
IATA (The International Air Trans- 
port Association), ICAO (The Inter- 
national Civil Aviation Organization 
of the United Nations) and the other 
groups throughout the world would 
be contacted informally. 

The IATA Technical Conferences, 
held yearly, provide an excellent meet- 
ing ground whereby the operational 


requirements can be discussed among 
airlines, and with manufacturers, op 
an international level. 

Furthermore, the European Airlines 
Electronics Committee (which is rep. 
resented on AEEC by its chairman) 
can do much to coordinate the equip. 
ment problems peculiar to the Euro- 
pean Airlines on any proposed system 
or equipment. Other organizations, 
such as Amalgamated Wireless in Aus- 
tralia, and International Aeradio Ltd. 
(IAL) in England, can provide simi- 
lar functions and liaison in their re- 
spective parts of the world. 

The results of AEEC initial delibera- 
tions on such matters are often not 
established as official policy by govern- 
ments for many years later. However, 
there have been several cases in the 
record where frequencies, system 
standards, and minimum requirements 
for equipment have been adopted as 
a part of international treaties or in- 
ternational agreements based on de- 
velopments and conclusions initiated 
by AEEC many years before. 





This article is based on a fictitious 
example. There is not, never has been 
and probably never will be a tower 
finder—with or without pencil sharp- 
ener. But if there ever is, this could 
be the way that the AEEC would ex- 
pedite its development. 











AEEC: 350 Years of Electronics Know-How 


William T. Carnes 


Carnes has been chairman of AEEC since 
1951. Also manager of electrical engineering at 
ARINC, which he joined in 1949, he has been 
active in several committees of Radio Technical 
Commission for Aeronautics and has served as 
an adviser to U.S. delegation to several ICAO 
communications division meetings. Joined TWA 
in 1937. Named acting superintendent of com- 
munications 1944, superintendent of radio engi- 
neering 1945. Author of ARINC Synchro System 
Manual (1950). 


William S. Smoot, Ill 


Secretary of AEEC and the Airlines Electronic 
Maintenance Meeting since November, 1957, 
Smoot is a technical staff assistant at ARINC. 
His work is principally in the field of frequency 
engineering. Starting as a radio inspector with 
The Glenn L. Martin Co., he has been with 
Fairchild Airplane and Engine Corp. as electrical 
inspection engineer, with Capital Airlines as pro- 
ject engineer and Collins Radio Co. as aviation 
sales engineer. 


Ben F. McLeod 


Systems communications engineer for Pan 
American World Airways, McLeod has been a 
radio amateur since he was 13. Graduated from 
Clemson College, Clemson, S.C., in 1939 and 
joined PAA in Miami same year as junior radio 
engineer. Promoted to present post in 1947. 
Since 1946 he has worked with various com- 
mittees of ICAO, IATA, ATA, RTCA and ARINC. 
McLeod is chairman of three subcommittees of 
AEEC, those dealing with aircraft installation, 
single sideband and Doppler radar. 
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Frank C. White 


A staff engineer for the Air Transport Asso- 
ciation since 1949, White is chairman of an 
ATA/AEEC subcommittee, dealing with prox- 
imity warning indicators. After a stint in the 
Signal Corps Radar School, Hobe Sound, Fia., he 
served in the Navy's office of the director of 
aeronautical communications, 1943-46. After the 
war, he spent three years with American Airlines, 
as superintendent of electronics engineering, flight 
engineering division 


F. J. Todd 


Superintendent of aircraft radio for United 
Air Lines for the past 16 years, Todd has been 
a member of AREC and AEEC for 17 years. 
He’s also chairman of the AEEC subcommittee on 
visual communication systems. Attended RCA In- 
stitute, where he studied communications engi- 
neering, and Boeing Aeronautical Institute. Holds 
a Presidential citation for his aid to the National 
Security Resources Board when the Civil Reserve 
Air Fleet program was launched 


Walter D. Rollick 


Assistant superintendent of communications, 
Piedmont Airlines, Rollick began his career 20 
years ago as a radio officer in the Merchant 
Marine. Formerly a communications chie’ for 
Eastern Air Lines in Birmingham, Ala., he joined 
Piedmont in 1947. A member of AEEC since 
1951, he has served as chairman of its ™ait- 
tenance sessions, 1952-57. 


AMERICAN AVIATION 









R. C. Dombaugh 


Supervisor of radio engineering for National Airlines, Dombaugh 
has been with the company for 20 years. After taking extension 
courses at the University of Cincinnati, he joined the U.S. Coast 
Guard in 1926, serving at New London, Conn. and Boston. Spent 
nine years in the automobile garage business before joining National 
in 1938. Started in the airline’s communications department and has 


qui 

“m4 moved steadily up the ladder to his present responsible post 

ystem 

tions, 

Aus- Richard White 

Ltd. Manager of electronics engineering for Trans World airlines, White 

 - is been a member of AEEC since 1949. A graduate of the University 

simi- Kansas, he was superintendent of radio, electrical and instrument 

r re- ngineering at the TWA overhaul base at Fairfax Airport, Kansas 
ty, Kan. before being promoted to his present post with the air- 
e. He is a former chairman of the Radio Aids Group of the Inter- 

bera- t‘onal Air Transport Association 

| not 

vern- 

‘ever, 

\ te Siegbert B. Poritzky 

‘stem 


its air navigation and traffic control 


division. 


Poritzky is a staff engineer for the Air Transport Association, in 


He graduated from 





lewa State College in 1946 and studied at Washington University, 
St. Louis, and Georgetown University, Washington, D.C. Formerly 
with TWA as a ground station radio engineer and with McDonnell 
Aircraft Corp. as senior research engineer. Joined ARINC in 1953 as 
electronics engineer and secretary of AEEC. Left ARINC to join ATA 









Maurice Nerincx 


hairman of the European Airlines Electronic Committee, Nerincx 
ids the engineering department of Sabena Belgian World Airlines 
sraduated from the University of Brussels in 1946 and joined Sabena 
t year. For several years he was in charge of the overhaul shop 
radio, instruments and electricity. Later he was transferred to 
engineering department, with responsibility for electronic instaila- 
projects 


H. W. Mehrling 


since. Chairman of AEEC’s Instrumentation 
studying instrumentation interrelationships in 
systems 


Harold A. Ferris 








cal assistant to the director of telecommunications, Trans- 
ja Air Lines, Ferris served during World War II as chief engi- 
of the Royal Canadian Air Force Section of the National Re- 
Council in Ottawa. In 1946 he joined TCA in the position 
he still holds. Ferris has been active in the Radio Aids Group 
>» International Air Transport Association and various other com- 
es. He has been a member of AEEC for 12 years 


Ralph 0. Smith 


Staff advisor of the Directorate 
Headquarters, USAF, Smith is 






a former 


College, in his home town 





George W. Anderson 


ect engineer for Capital Airlines, Anderson started with company 
years ago as an apprentice mechanic. Promoted to supervisor of 
nd communications in 1948 and project engineer in 1955. Has 
member of AEEC for the past two years and has served with 

ARINC committees. He attended Carnegie Institute of Tech- 
3y for four years, studying nights while working days. First 
was with Research Laboratories of Gulf Oil Co., where he spent 
e years 
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Chief, electronics engineering for Eastern Air Lines, Mehrling grad 
uated from Ohio State University in 1935, joined TWA same year 
In 1937 he moved over to Eastern and has been with company ever 
Subcommittee, 


which is 


electronics navigation 












of Communications-Electronics, 
director, 
president and president of ARINC. Formerly superintendent of com- 
munications and superintendent of maintenance for Capital Airlines, 
he has served as senior staff member of the President’s Communica- 
tions Policy Board. Born in Berea, Ohio, he attended Baldwin Wallace 
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E. H. Brown 


Superintendent of aircraft radio equipment for American Airlines, 
Brown is celebrating his 25th anniversary with the airline this year. 
He joined American in 1933 as a radio technician in the company’s 
overhaul base in Pontiac, Mich. In 1939 he was promoted to foreman 
of radio fine maintenance at LaGuardia Field, New York. Born in 
Scottsville, N.Y., he was educated in Rochester. 


Ludiow B. Hallman, Jr. 


Technical director of the Communication and Navigation Laboratory, 
Wright Air Development Center, Dayton, Ohio, Hallman has published 
16 papers covering various phases of radio and electronic engineering. 
He received his electrical engineering degree from Alabama Polytechnic 
Institute in 1934. During the war years, 1942-46, he did pioneering 


k | ic b f hich h ived the War D 
SMe t Mmama—« : KEY ENGINEERING 
OPENINGS 
AT VOUGHT 
Supervisor of aircraft radio engineering at Northwest Airlines, Knox 


| ADVANCED WEAPONS | 
has been identified with ARINC since 1943. He joined its Aircraft 


Radio Equipment Committee when it was organized in 1945. Since | This Vought division is planning, analyz- 
1951, he has been Northwest’s representative in ARINC and also has ing and proposing new concepts in missile 
served continuously as a member of AEEC. Knox joined NWA in June, and fighter weapon systems. Here, tactical 
1936 and has been with that company ever since requirements are established for new wea- 
pons, feasibility studies conducted, and 
proposals prepared. 

Select openings exist in both the Ad- 
vanced Missile Technical Group and the 
H. 0. Harrison Advanced Aircraft Technical Group, 
These are responsible positions for engi- 


Assistant director of communications, Braniff Airways, Harrison has ‘ 
been a licensed amateur since 1932. He joined the Navy in 1935 as neering specialists and for design e 


a radio operator and technician. While in the Navy he studied radio neers up through lead level. Following 
engineering at Capitol Radio Engineering Institute, Washington, D.C. : | are requirements for 4 openings which are 
Harrison joined Braniff in March, 1940 as a radio operator, soon typical of others in these groups: 
transferred to maintenance and has moved up steadily. He has been 
a member of AEEC since 1949 Radar System Engineer or Specialist. A.E., 

6 i or E.E. (M.S. preferred) with at least 7 
years experience in systems and/or design 
for radar and fire control. To make high- 
level studies of advanced guidance and 
Stanley Krejcik control systems. 


Krejcik is assistant to the technical director of the International Advanced Weapons Staff Engineer. Ph. D. 
Air Transport Association. Born in Czechoslovakia, he graduated from preferred, with at least 10 years back- 
Prague Technical University and served with the Czechoslovak Air ground in guidance or navigation and 
Force, in which he studied aeronautical engineering. Employed by control systems. To develop completely new 
Electro-Praga Ltd. as a design engineer of electro-thermal apparatus A : avi : 
and appliances. Served with the French and British air forces, be pos = guidance, RavIgawen, of control 


coming a squadron leader. A member of IATA’s staff since 1946 
Electro-mechanical Systems Engineer or 
Specialist. A.E., E.E., or M.E. (advanced 
degree preferred) with at least 7 years 
experience in autopilot, flight control, sta- 
E. G. Jones bility systems and inertial guidance sys 
Assistant superintendent of communications, Delta Air Lines, Jones ' loool -_ —— bg h. seal 
joined Delta in 1937 as a radio electrical technician. Has held ave tec liza Rea © My d ed 
present position since 1946. Responsibilities involve ground radio, and stabilization systems for advanc 
aircraft radio, radar, awe and telephones. Jones’ 21 years of weapons. 
experience in aviation includes service, installation and layout of 3 
radio systems for all types of planes from the Stinson A Tvimater a Mt nee. re Le 
to the DC-8 and the Convair 880. or M.E. (M.S. desirable) able to develop 
methods for dynamic stability and stabili- 
zation studies. To join in, or direct, studies 
in stabilization, dynamic stability, missile 
and airframe configurations, and to make 
flight path and trajectory analyses. All in 
Clyde C. Longhart supersonic and hypersonic range. 


Superintendent of communications for Frontier Airlines, Longhart | To arrange for a personal interview, or for 
 — his career 7 aviation communications during World War II as a a prompt report on these or other current 
civilian employe of the Army Signal Corps. He joined Frontier in Au- openin return coupon to: 
gust, 1946 and has been in charge of the radio department ever since pening®, ois 
Born in Kansas City, Mo., but has lived in or near Denver most of his 
life. A member of the Institute of Radio Engineers | C. A. Besio 

| Supervisor, Engineering Personnel 
CHANCE VOUGHT AIRCRAFT. 
| Dept. 


Dallas, Texas 








M. E. Knox 











N-5 
Peter Wolf 


Director of communications for Western Airlines, Wolf graduated 
from the Radio Corp. of America Institute for Advanced Radio. His 
first position in the field was as superintendent of communication for 
Grand Canyon Airlines. In 1937, he joined Western as a communication Name 
operator, technician and radio shop foreman, Since 1941 he has been 
the airline's director of communications. Address. 
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Vocabulary % 


“Vought 


J . 
dy- NaM IC a manned weapon for space-edge duty 


designed in the image of a champion 


With Chance Vought’s new F8U-2 Crusader, America’s 
defense strength rockets to the threshold of space. This 
Navy fighter has the speed, range and staying power to 
master the upper atmosphere. A manned aircraft, its 
pilot brings human intelligence to an advanced aerial 
weapon whose capabilities outstrip those of ordinary jet 
fighters. At his command, this lethal weapon can hide 
and seek ... strike and strike again. 

On its first flight, the F8U-2 easily beat the fastest 
official speed of the record-breaking F8U-1 Crusader. 
It climbed to heights reached a few years ago only by 
rocket-powered research craft. It carries advanced fire- 
control and radar systems, and awesome armament: 
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20 mm cannon, 2.75-inch rockets, Sidewinder missiles. 

The dynamic design of this new carrier-based fighter 
is a proven one... incorporating the finest features of 
the celebrated F8U-1 Crusader, already giving Navy 
pilots unmatched air/sea strength. 

Scientists and engineers: pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. N-5. 
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CPALLAS, TEXAS 
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Westinghouse proves 
jet combustion 
efficiency 











This plastic combustor model enables Westig- 


house engineers to predetermine combus! 
efficiencies in turbojet designs. Observation: 
the flow of the colored water and air bul 
mixture permit visual evaluation of air { 
patterns in normally unobservable areas 
engines. This test method minimizes trial ; 
error testing with handmade metal prototype: 


Development of the latest J34 configurat 


on 
of 
le 
Ww 


of 


for use in North American Aviation’s T2J trai: :< 
proved the value of this water flow analogy tes 








z when design modifications to permit the use 
avgas and JP-4 or JP-5 were quickly and 
‘curately evaluated. This is just one of the 
any complete facilities for research, design, 
velopment, testing and production of jet 
igines at the Aviation Gas Turbine Division, 
estinghouse Electric Corporation, Box 288, 
ansas City, Missouri. J-54050 


ou CAN Be SURE ... iF ns Westinghouse 
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Designing Better Electronic Gear 


AEEC clarifies airline needs for manufacturers, but 
swiftly changing factors make it risky business— 
Doppler development costs are astronomical 


By E. C. Whitaker 


Aviation Sales Manager, 
Collins Radio Co. 


The greatest benefit derived by a 
manufacturer as a result of participat- 
ing in activities of the Airlines Elec- 
tronic Engineering Committee is that 
of a better understanding of the “oper- 
ational requirements” of the airlines. 

In airline electronic equipment such 
an operational requirement means any 
device that will enable the airline to 
operate the aircraft farther, faster, 
more economically, at greater passen- 
ger comfort or convenience, or more 
safely. 

With the exception of the safety 
needs, any of the remaining operational 
requirements must be assessed by each 
airline in economic terms as to its 
value to that individual airline. The 
airlines consistently have demonstrated 
a willingness to buy and use any equip- 
ment that will promote the safety of 
the passengers and crew members, or 
that will promote the safety of other 
persons to whom the aircraft is a po- 
tential hazard. 

This has not always been the case 
with all electronic gear, hence knowl- 
edge of the airline operational require- 
ments proves invaluable to the elec- 
tronics manufacturer. 

The history of civil aviation is lit- 
tered with cases in which electronic 
equipment designed and built at great 
expense to a manufacturer was not 
bought by the airlines. In many of these 
cases the device was a well-designed, 
reliable piece of equipment, but did 
not sell for the simple reason that an 
operational requirement did not exist. 

This type of situation implies a basic 
lack of knowledge on the part of the 
manufacturer as to how the airlines 
operate their aircraft. Or alternatively, 


the electronic manufacturer may have 
supposed that an operational require- 
ment would arise but it never materi- 
alized. 

Such a situation may arise rather 
easily since the electronics manufac- 
turer, in most cases, must begin devel- 
opment of equipment two to five years 
prior to an estimated date the airlines 
will actually be using the equipment. 


e Can’t anticipate everything—For the 
most part AEEC attempts to antici- 
pate operational requirements _ suffi- 
ciently far in advance of equipment 
development to permit preparation of 
an ARINC characteristic. However, 
because operational requirements arise 
in what sometimes seems overnight, 
this does not always occur. Often logi- 
cal and valid reasons exist as to why 
equipment characteristics are not al- 
ways available. However, a manufac- 
turer may foresee a potential need 
among the airlines for equipment of a 
particular type and proceed with de- 
velopment without the benefit of an 
equipment characteristic. 

Only with a complete and thorough 
understanding of the individual airline’s 
requirements and operational needs can 
the manufacturer begin development of 
airline-type equipment with any rea- 
sonable assurance that his product 
eventually will be purchased by the air- 
lines. For the convenience of the man- 
ufacturers and the airlines, many para- 
meters of electronic systems and elec- 
tronic equipment, which are unnamed 
and yet to be devised, are available as 
a result of cooperative efforts between 
the airlines, airframe manufacturers 
and electronics manufacturers. Some 
of these parameters include standard- 
ized form factors, preferred construc- 
tion technique, and preferred compo- 
nents. 

Although development of an equip- 
ment characteristic by AEEC certainly 
denotes firm interest among the air- 
lines in such equipment, it does not 
follow that all airlines in the world or 
all airlines in the United States have 
need for such equipment. 


LEAD-TIME of three-five years faces 
electronics manufacturers competing for 
airline business, as exemplified by Col- 
lins 17L-7 VHF transmitter. 

<<... 


Naturally the individual airline's jp. 
terest in such equipment is determined 
by its route structure, type of aircraft 
being operated and other factors. The 
electronics manufacturer must make 
his own determination of the market 
conditions as well as an evaluation of 
competitors’ status. 

Occasionally a manufacturer may 
decide to deviate from an ARINC char- 
acteristic when designing equipment. 
This action can be taken without great 
risk on the part of the manufacturer 
only after a thorough study of the 
operational requirements of the inter- 
ested airlines, and proper coordination 
with the airframe manufacturers from 
whom the airline is purchasing aircraft. 

And occasionally an electronics man- 
ufacturer offers a new equipment to the 
airlines industry but is unable to sell 


By Clarence |. Rice 
Product Manager 
Bendix Radio Division 
Bendix Aviation Corporation 


“The air—to an even greater extent 
than the sea—is terribly unforgiving 
of any carelessness, incapacity, or neg- 
lect.” This quotation could very well 
be a part of the underlying philosophy 
of the Airlines Electronic Engineering 
Committee (AEEC) of Aeronautical 
Radio, Inc. (ARINC). 


The characteristics (or  specifica- 
tions) which are prepared by the com 
mittee are the result of careful though: 
on the part of the committee members, 
as well as the equipment and airframe 
manufacturers who participate on an 
advisory basis. The responsibility for 
providing the best equipment for safe 
air transport operations under all 
weather conditions is keenly felt by 
all participating groups, and the char- 
acteristics reflect this conscientious 
preparation. 

This is one of the reasons for the 
excellent record of aviation electronic 
equipment in performing many basic 
navigation and communications {unc- 
tions in all types of weather for many 
years. 

An ARINC characteristic is not used 
as a specification for a design contract 
with an equipment manufacturer, and 
cannot even be taken as a commitment 
to purchase such equipment after it is 
designed: In view of this, an electronic 
equipment manufacturer must decide 
if company objectives will permit suc- 
cessful competition in the market, and 
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it to the airlines even though an ap- 
parent operational need exists. Quite 
often this situation is due to the fact 
that the equipment is actually available 
prematurely from the standpoint of 
operational need, or is so late that it 
must be considered only on a retrofit 
basis by the airline. 

In the latter case, strong economic 
justification must exist if the airline can 
be expected to purchase and install the 
equipment. This is true whether the 
equipment is expected to replace exist- 
ing units with a newer and more mod- 
ern version, or whether it is expected 
to perform a new service. 


e Spares requirements complicate mat- 
ters—phasing of newer and more 
modern equipment into an existing air- 
line fleet presents a special problem to 
most airlines due to spares require- 
ments. As an illustration, a typical air- 
line might require 25 pieces of equip- 


gamble on various product develop- 
ments on the basis of their expected 
contribution to the safety and reliabil- 
ity of air travel. 

The business and private aviation 
industry is also an important segment 
of the potential market, because the 
requirement of those groups for equip- 
ment meeting the highest standards is 
constantly increasing as a result’ of all- 
weather operations between all types 
of airports. 
aviation electronic 
equipment many factors have to be 
evaluated in order to achieve the 
equipment having the best balance of 
desired characteristics, with many de- 
sirable characteristics being in direct 
confl with each other. This bal- 
ancine is an important part of the 
ARI‘ committee activity, and is 
continued by the manufacturers during 
the actual design of the equipment. A 
man\''«cturer’s competitive success de- 
pen’. upon a thorough knowledge of 
the Jcsired characteristics, their rela- 
tive mportance, and his ability to 
~ this knowledge into practical 
ar re, 


In designing 


¢ T!:e main design factors—The de- 
Sig ctors can be divided into three 
bri groups: namely, operational, 
tion, and maintenance factors. 
three groups safety considera- 

are of paramount importance. 

- Most important operational fac- 

) be considered in a design are 

lity, technical performance, sim- 

of operation and/or indication, 
tail-safe operation. Reliability is 
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ment in the spares group to adequately 
support 100 aircraft. 

If 10 aircraft were added to this 
fleet and these 10 additional aircraft 
utilized a different type of non-inter- 
changeable model of electronic equip- 
ment, the spares group would continue 
to require 25 units of the older type or 
model and, in addition, would require 
25 units of the newer type or model. 

If, on the other hand, the 10 new 
aircraft added to the fleet utilized 
equipment the same as or interchange- 
able with the original 100 aircraft, the 
total spares group might increase only 
to 27 units. 

The willingness of the electronics 
manufacturer to design and manufac- 
ture equipment to meet airline needs is 
demonstrated by the fact that no less 
than six manufacturers are currently 
developing equipment for the airline 
Doppler navaid program. It is con- 
servatively estimated that the aggregate 


one of the key design requirements for 
safety and economic reasons. Specifi- 
cations which will improve reliability 
are included in the characteristics when 
they can be anticipated. Others are 
often included during the design. 


The technical performance expected 
of the equipment is also specified in 
the characteristics for the guidance of 
the manufacturers. In order to provide 
an extra margin of safety the perform- 
ance requirements are more stringent 
in most cases than the minimum legal 
standards required for safe aircraft op- 
eration under CAA Instrument Flight 
Rule (IFR) conditions. The require- 
ments of the operational controls and/- 
or indicators are also resolved during 
the committee deliberations, with the 
assistance of operational experts, for 
implementation by the manufacturers. 

The installation factors are a very 
important part of AEEC characteris- 
tics because of the airlines’ desire for 
systems interchangeability in the air- 
craft between equipment designed by 
various manufacturers. The coordina- 
tion of requirements, such as space, 
primary power, interconnecting wiring, 
cooling air and equipment mounting 
can best be resolved during the prepa- 
ration of the AEEC characteristic, and 
this information is of substantial value 
to manufacturers during the design 
work. 


RESULT OF REFINEMENT is demon- 
strated by unit at extreme right, which 
has twice as many channels, same power 
output but is only one third original size. 

——__=—> 


development cost to these manufac- 
turers will be about 40 to 50% of the 
total market potential for the next 10- 
year period. Present indications are 
that not all of these manufacturers will 
share in the airline business. The manu- 
facturers who do not have airline ac- 
ceptance of their equipment will have 
plunged a lot of capital into a devel- 
opment program which has netted 
nothing. This will be due primarily to 
a lack of knowledge of airline require- 
ments or an unwillingness on the part 
of the manufacturer to accept all of 
the necessary responsibilities incidental 
to sale of equipment to airlines. 

The field of electronics occasionally 
has been represented to be a panacea 
for airline needs, but the panacea can 
be approached only when the electron- 
ics manufacturer understands airline 
needs. Much of this understanding is 
derived by the manufacturers through 
participation in AEEC, 


Planners 


e Maintenance characteristics difficult 
—NMaintenance factors, such as un- 
scheduled removal rates, total equip- 
ment life, accessibility of components 
for replacement, interchangeability of 
units and parts without special selec- 
tion, and overall maintenance cost, 
are very important in designing equip- 
ment, but are difficult in most cases 
to specify in the AEEC characteristics, 
or measure accurately. 

At the present time it is desirable 
that the electronic equipment operate 
for at least an engine change cycle, 
which is over 1,500 flight hours in 
many cases, before failure or removal 
for routine maintenance. The operat- 
ing-life objective for this class of equip- 
ment is over 50,000 hours. 

Some of our equipment which was 
manufactured 20 years ago is still in 
service. During the life of an equip- 
ment, it has been estimated the normal 
maintenance cost exceeds the original 
purchase price by a ratio of ten to 
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Worid Awiation 


1958 EDITION —- FULLY REVISED 


WHO'S WHO IN WORLD AVIATION, only reference 

volume of its kind in the world, _ soon = en! in : 

a new edition containing over 3,000 biographical entries: oe . 
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scientists, writers, government officials, legislators, and “ ve 7 -= sation. 
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; — ' s dir... Shell Oil Co. Office: 100 Bush St.. 

Each entry summarizes the aviation background of its sub- Me Son Francisco. Calif. Home: 1100 Sacra. 
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. Evolution of a unit 


one. This emphasizes the importance 
of giving maintenance factors high 
priority during design, and also points 
out the false economy of procurement 
on the basis of original price rather 
than ultimate total cost. 





| 
e Evolution of a typical unit—The | 
evolution of a typical aviation elec- | 
tronic unit today reveals an interest- | 
ing picture. The Bendix TA-18 VHF | 
Transmitter was designed in accord- | 
ance with the AEEC characteristic for | 
such a unit almost ten years ago. It| 
is a full-length 1-ATR unit weighing) 
approximately 43 Ibs. It was super-| 
seded by the Bendix TA-20 VHF 
transmitter of exactly one-half the) 
original size three or four years ago.) 

This second unit is presently being 
superseded by a Bendix TA-21 trans- 
mitter which is packaged in a short, 
3/8-ATR form factor, and weighs 
about 14 Ibs. The latest unit provides 
twice as many channels as the original 
transmitter, has a comparable power 
output, and represents a weight re- 
duction of 67%, and a volume reduc- 
tion of over 70%. 

A typical airline complement of our 
aviation electronic equipment of three 
years ago has been reduced from 460 
Ibs. to 206 Ibs. with a volume reduc-| | 
tion of 60%, and a corresponding re-| | Model G0300-A 
duction in power consumption. In ad- 175 H.P. 
dition, the performance of many of the 
units has been significantly improved. 

Knowing from experience that new 
designs will have some faults in spite 
of all the thought behind AEEC charac- 
teristics and manufacturers design 
work, those concerned with product 
improvement and service programs are 
very much aware of their importance. 

Usually, the manufacturer who has} | 
demonstrated that his organization will 
back up the equipment with good field 
service is in a favored position when 
new business develops. 

We have a quality report card sys- 
tem ‘or insuring that our equipment is 
in good condition when initially re-| | 
ceive. by our customers. A reliability boro 
repo. card for routine reporting on ae 4 
shop maintenance work is extremely - 
valu le in our product improvement 
pre n. 

\ thoroughly prepared AEEC 
cha teristic, coupled with competent 
des. . and skillful manufacturing, and 

ck of factual field service in- 

on, will result in aviation elec- << 
‘quipment of the highest quality) a 
liability. ’ : 
ibers of AEEC are convinced Lontinenta/ Motors [orporation 
iis kind of cooperation will insure Sp: ag la aguas game 
ued progress toward the industry 
| safe, reliable all-weather opera- 





WHEN CHOOSING AN AIR- 
PLANE, FOR BUSINESS OR 
PERSONAL USE, MAKE SURE 
IT HAS A CONTINENTAL EN- 
GINE—PILOTS’ UNDISPUTED 
FIRST CHOICE. BACKED BY 
ESTABLISHED PARTS AND 
SERVICE FACILITIES ALL OVER 
THE WORLD 














RPM 


2300 

2625 

2750 
0300- A &B (Cs) 145 2700 
G0300-A. . .. 175 3200 
Tee a 
0470-K &L.... 230 2600 
0470-M.......... 240 2600 
0470-G... 240 2600 
0470-H*.......... 240 2600 
10470-C.......... 250 2600 
FS0526-A** 3200 575 =: 91/96 
GS0526-A 3100 549: 91/96 
*Pusher Type engine with extended propeller shaft 
**Helicopter engine 
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173 80/87 | 
207 ~—- 80/87 | 
190 80/87 | 
277 ~—«80/87 
312 80/87 
363 80/87 
404 80/87 
409 91/96 
432 91/9 
472 91/96 
432 91/96 
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Electronic Reliability .. . 


The basic approach of the U.S. mili- 
tary services and that of commercial 
airlines to electronic reliability is as 
different as night from day. And the 
results often prove just as contrasting. 

Why? Bigness is one answer. Be- 
cause of the size of the government’s 
operation and the stringent procure- 
ment laws under which it operates, the 
military must follow an entirely differ- 
ent approach from that pursued by the 
airlines. The military must look on re- 
liability as a contractual matter, where- 
as the airlines can get it as a moral 
responsibility from any reputable manu- 
facturer. 

Not that the military hasn’t em- 
phasized reliability. To the contrary, 
the military goes to great lengths to 
spell it out as a contractual require- 
ment in the so-called “quality assur- 
ance” provisions in its specifications. 

But there are other handicaps. The 
military purchasing official is under 
pressure to award contracts on the 
basis of competitive price bids even 
though he may know that one manu- 
facturer will do a far better job than 
another, And in many cases the man 
making the contract award has no 
knowledge of the past performance of 
the bidders, or if he does, it may be 
confined to the ability to meet delivery 
schedules. 

More than likely he has no respon- 
sibility for operational reliability of the 
product purchased and may never learn 
whether or not a piece of electronic 
gear proved satisfactory in service. He 
can merely tell his superior that two 
or more producers will contract to meet 
a given MIL specification. The result: 
a manufacturer has no choice but -to 
cut his costs to the absolute minimum 
necessary to comply with the exact 
terms of the quality assurance provi- 
sions in a specification. 

This is a simple fact of life and one 
not easily solved. However, military 
reliability experts today recognize this 
handicap and are exerting every effort 
to come up with more realistic and 
meaningful quality assurance specifica- 
tions. 


¢ Commercial picture  different—In 
commercial business it’s an altogether 
different picture. The manufacturer is 
not saddled with a binding specifica- 
tion by his prospective customer. This 
loses its importance because of a con- 
tinuing close relationship between the 
specialist who buys electronic gear, the 
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engineer who selects it, the pilots who 
use it and the mechanics who main- 
tain it. 

An airline today may place an order 
with Doaks Manufacturing Co. for a 
model XY-47 radio with nothing other 
than the model number specified. 

There is no need to specify anything 
about reliability. The airline knows it 
is dealing with a reputable and ex- 
perienced manufacturer and that ft can 
expect action if the equipment doesn’t 
perform. Any manufacturer intending 
to remain in commercial business 
couldn’t expect to survive for long, if 
he could not back up his statements to 
an airline customer. 

If he meets a specification but the 
equipment still is not satisfactory to 
the customer, it is not enough for him 
to tell the customer “it meets the spec 
and the spec was written wrong!” He 
must recognize that he is dependent 
on that customer and the airline in- 
dustry for his future business, 

When military equipment is pur- 
chased to a specification and accepted 
by an inspector, the electronics manu- 
facturer no longer really has a basic 
responsibility for the equipment. Often 
a set manufacturer would gladly accept 
some further responsibility, but is 
rarely called upon unless additional 
production runs are ordered. And this 
may never happen as a different manu- 
facturer may get the business next time. 

But in every instance in the military, 
corrections of equipment are made on 
the basis of spec changes rather than 
dependence on the manufacturer-to- 
customer-to-manufacturer feedback of 
service information that prevails on the 
commercial electronics scene. 

There are instances in the military 
where new equipment goes to ware- 
houses rather than into aircraft and 
some time elapses before it gets any 
service, If trouble develops, it is most 
unlikely the set manufacturer will be 
told about it. An airline aircraft can 
accumulate up to 3,000 hours flying a 
year, whereas for the military, 300 
hours would be quite a lot. 

Although the military may order 
1,000 items and install them imme- 
diately, an airline could order one- 
tenth that number and accumulate 10 
times as much operational service ex- 
perience during a particular period. 
The airlines may take only three 
months to learn what happens to equip- 
ment after 1,000 hours of service life 
while the military would require three 
years to learn the same results. 


© Military uses ARINC research— 
Military recognition of this fact was 
borne out in its contracts with ARINC 
over the past several years involving 
reliability studies on electronic tubes 
and entire systems. This activity also 
led to the recent formation of a sub. 
sidiary, ARINC Research Corp., to pro- 
vide reliability service for commercial 
and government customers. 

One of the better examples of what 
the airlines have accomplished in the 
way of reliability is typified by the air- 
borne radar program. The military at 
the time had experienced serious diffi- 
culties with all magnetrons used in 
radars, 

The airlines approached the manu- 
facturers and made it clear they would 
not accept magnetrons with reliability 
demonstrated in military use. The man- 
ufacturers took the challenge seriously 
and not only agreed to design a new 
magnetron for airline use but en- 
couraged radar manufacturers to be 
more conservative in their use of the 
tube. 

As a result, the first airline experi- 
ences with weather radar disclosed a 
mean life of magnetrons about 20 
times better than the best previously 
realized by the military. 

The airlines did not write a specifica- 
tion for the magnetron. But at least 
one commercial manufacturer felt so 
sure of his ground that he was willing 
to guarantee a minimum life on every 
tube delivered to the airlines. 

If one were to compare an ARINC 
equipment characteristic with a mili- 
tary specification for the same equip- 
ment today, he might come away with 
the impression that the military is far 
more conscious of reliability. In words, 
that is the case. In results, obviously 
it isn’t. Probably the best example of 
how ARINC gets the point across for 
the commercial airlines is a recent 
ARINC characteristic which was based 
on a new piece of equipment intended 
to be compatible with an Air Force 
specification. 

In that portion of the ARINC docu- 
ment dealing with the so-called qu ility 
assurance provisions, this is the ap- 
proach: 

“The commercial user generally en- 
dorses the provisions in the MIL -pec 
for assuring proper design and [fe 
liability of such equipment. However, 
because of the difference in procure- 
ment practices of the civil and mil tary 
customer, there is no requiremen: 0 
this ARINC characteristic for specific 
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Heres Why 


design tests, specific testing schedules 
or specific acceptance tests, 

“The nature of the continuing busi- 
ness and technical relationship between 
the commercial customer and equip- 
ment supplier is such that quality can 


best be assured by taking advantage of 
the competitive nature of the commer- 
cial electronic business. The commer- 
cial user does, however, strongly en- 
courage the set manufacturer to con- 
duct tests, such as are suggested in the 
MIL specifications, for his own use in 
ascertaining circuit design faults, pro- 
duction problems or possibly rating 
limitations. 

“Set manufacturers should note the 
information in ARINC reports 402A 
and 403 regarding the rating of tubes 


and tube environment as well as the 
many status reports on the ARINC 
surveillance tests of special quality 
tubes which have disclosed many com- 
mon faults of equipment design relat- 
ing to electron tube applications. 

“A full and detailed compliance with 
the Quality Assurance Provisions of 
the MIL specifications does not provide 
assurance against design faults and is 
not an excuse for failure to recognize 
common design faults pinpointed in 
such reports.” 


Business Flying Boosts Electronics 


An ever-narrowing gap between the 
wants and needs of airlines and those 
of the larger business transport opera- 
tors is merging the electronic equip- 
ment market of the two into a business 
of big proportions. 

In AEEC’s prime mission for the air- 
lines, the total aircraft fleet involved 
adds to something less than 2,000 air- 
craft. Include the foreign airline opera- 
tions and the figure rises to 4,000 or 
more. 

But even with dual installations and 
spares, this does not represent a really 
large business potential compared with 
that posed by the 60,000 itinerant air- 
craft now in operation in the USS. 
alone. Although dollar values run 
higher in airline business, this market 
does not represent the large-quantity 
output that electronic equipment firms 
would like to see. 


¢Time is biggest problem—Probably 
the biggest problem in selling airline 
equipment involves time; it takes too 
long before a new product can be in- 
stalled in the world airline fleets. 
Whether it be VOR, DMET, radar bea- 
cons or flight recorders, first installation 
after an ARINC characteristic has been 
adopted usually comes in a few new 
aircraft just being purchased by car- 
riers. Retrofit programs usually are un- 


like! at least in the early stages of im- 
plenenting a new development. 

| past record of delays in intro- 
ducing new electronic systems speaks 


for self. New VOR ordered by one 
air! \¢ years ago wound up in a ware- 
ho for months when the ground 
fac ties fell behind schedule. The 
D\ program was set back by the 
Ta 9 squabble and is now awaiting 
( installation of facilities. Radar 
be. onry has been beset by numerous 
ro vems, each delaying the program 
an. market development of the equip- 


short, it is clear that a set manu- 
fa. irer developing a new piece of 
ele:\ronic gear probably would starve 
to “cath before he would get sufficient 





UST 25, 1958 


production and income if he has to 
depend on the airlines to eat. 

Characteristically in the past, airline 
business came in dribbles of small 
orders. It may take several years before 
orders mount to make the production 
profitable. The problem, for which a 
solution is beginning to show, has been 
one of tiding the manufacturer over 
during the early “lean” years while the 
airlines are getting their implementation 
programs underway. 


e Itinerant aircraft business helps— 
This is where the itinerant aircraft busi- 
ness is beginning to help not only the 
carriers and set manufacturers im- 
mensely, but is attracting new interest 
in AEEC to make ARINC equipment 
characteristics more compatible with 
the needs of the larger business trans- 
port market. 

Some systems, such as weather radar, 
are picked up quite rapidly by the big- 
ger executive aircraft operators in the 
U.S. In these operations safety, reli- 
ability of schedules and flexibility of 
operations are highly important and, as 
a result, money is no problem in secur- 
ing the highest quality electronic gear. 

Where an airline might install only 
dual VOR, an executive aircraft opera- 
tor may install three to sidestep the 
problem of having an array of field 
spares situated around the country. 
Operating weight usually is far less an 
issue than with airlines thereby permit- 
ting the operator to write his own ticket 
as to how much electronic gear he 
wants. 

This novel situation for executive 
transport operators is fast making them 
the ideal first market for airline equip- 
ment while a manufacturer is gearing 
his production for later airline quantity 
orders. And the installation schedule of 
an itinerant operator buying electronics 
equipment in most instances is much 
faster than anything an airline could 
achieve. 


e Executive operators benefit too—But 
business aircraft adoption of ARINC 
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type equipment does not benefit only 
the airlines and electronics firms. Ex- 
ecutive operators share equally in the 
results, not only by benefitting from the 
engineering and maintenance coordina- 
tion of AEEC, but by improved opera- 
tional features that result. 

Every manufacturer sooner or later 
will make a design error in new elec- 
tronic gear. But with the feedback of 
service information and pressure ap- 
plied by competitors of that manufac- 
turer, the product will get “debugged” 
and a correction will be made in short 
order. 

In such instances, airline use of the 
same equipment as business transport 
automatically assures correction of 
problems without the itinerant opera- 
tors as a group lifting a finger. The 
manufacturers of airline equipment 
continually issue service bulletins on 
their devices and it is safe to say that 
few of these ever would have been 
forthcoming if it hadn't been for pres- 
sure from airlines using the same type 
of equipment in extensive flight opera- 
tions. 

The next big advantage, as ARINC 
sees it, is the benefit that business air- 
craft operators get from the immense 
amount of systems planning that goes 
into each ARINC equipment charac- 
teristic. 

A good example: Early airline VOR 
receiver planning back in 1945-47. Car- 
riers then recognized the need for 100 
ke channel spacing at a time when 
government, manufacturers and other 
groups had no idea so many additional 
channels would be needed at a later 
date. 

This planning led to adoption of a 
decade channel selection arrangement, 
crystal controlled receivers and some 
really advanced thinking in receiver 
circuitry. 

Today the corporation aircraft pilot 
is reaping the rewards in VOR equip- 
ment with a very long life expectancy. 
Manufacturers of typical itinerant air- 
craft gear found their units sadly lack- 
ing in channels and tuning flexibility 
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OUR WORLD 


At Martin, it is the creation of aircraft, missile 


and research systems for the Army, Navy, 





Air Force and astroscientific branches of our 
government for operations on land, sea and 
air—and in outer space. 

We produce these systems in three major 
facilities —in Baltimore, Denver and Orlando 
— including two of the newest and most 
advanced missile development centers in 
the world. 

Those facilities are staffed by engineers and 
scientists aggregating better than 30,000 


man-years of experience in the design and 


production of missiles, rockets and related 
electronics systems. 

They constitute one of the country’s most 
vaiable resources devoted exclusively to 


the security of our world and its future prog- 


ress in the exploration of space. 
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. . . Business flying 


that made their equipment very difficult 
to use. 

And the cost savings to the business 
aircraft operator can be sizable when 
buying airline equipment simply be- 
cause a bigger market can result in a 
price far less than if he used itinerant- 
type gear exclusively. There are disad- 
vantages, weight as an example. For 
the larger corporation aircraft this is 
no problem, but in the case of smaller 
twins, the airplane simply may not have 
the space and load capability for use of 
airline-type gear. 

The trend here, however, is toward 
solution with the introduction of much 
smaller, lighter airline equipment. 

Pilots benefit early and effectively 
from AEEC planning. A busy pilot in a 
high-density area finds decade tuning 
of VOR a lifesaver and timesaver. He 
has no need to “hunt and fish” for a 
given station. If he sets his frequency 
selector to the proper “numbers,” his 
equipment will be tuned accurately to 
the desired frequency channel. 

There are these operational advan- 
tages to use of airline equipment by 
business operators, but there are minor 
disadvantages, too. These, however, can 
be overcome. 


—Where AEEC Came From— 


AEEC as it is organized today dates 
back to 1949, but its true origin lies 
in earlier attempts at airline industry 
coordination through ARINC. As early 
as 1939 a full-time radio engineer was 
authorized on ARINC’s staff to develop 
industry specifications for electronic 
gear and to contract for development 
and production of equipment. Although 
World War II intervened, this early 
start produced specifications on HF 
communications gear, VHF communi- 
cations transceivers, glide slope, local- 
izer and WVHF-range receivers. Al- 
though generally attributed to World 
War II, these were actually civil devel- 
opments spearheaded by ARINC sev- 
eral years before the war. 

In July, 1949 ARINC set up an Air- 
craft Radio Committee with an airline 
chairman and nine members. Its pos- 
ture was strengthened in 1946 by as- 
signment of a full-time ARINC engi- 
neering chairman and its name changed 
to the Aircraft Radio Equipment Com- 
mittee. 

With the postwar growth of elec- 
tronics firms in the U.S. and shifting 
airline policy in ARINC on central pro- 
curement of equipment, AREC was 
dissolved in February 1949. Three 
months later, on May 17, 1949, 
ARINC’s board of directors established 
AEEC essentially as it exists today. 
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Converting Convairs into 
business offices 





AiResearch Aviation Service has converted more than 


60 Convair airliners into business and executive aircraft 


Custom interiors, like the Convair 440 shown 
above, are specially designed, fabricated and 
installed by AiResearch engineering specialists 
and interior stylists to meet jndividual company 
requirements. 

Specifically designed by AiResearch for air- 
craft use, interior furniture is of fully-stressed, 
lightweight construction. Expert craftsmen build 
and install lounges, office units, lighting systems, 
galleys, lavatories, soundproofing, drapes and car- 
peting—plus any type of personalized, custom 
furniture. 

Convair 240, 340 and 440 modifications include 
airframe, engine and system improvements for 
greater reliability and better performance (the 


THE 


340 may be modified to 440 configuration) . Instal- 
lation of additional fuel tanks, auxiliary power 
units, radar nose, radio, autopilot, new instru- 
mentation, and new electrical, hydraulic and 
pneumatic systems as well as exterior painting 
are done by AiResearch specialists meeting all 
CAA regulations. AiResearch is qualified to per- 
form all Convair Service Bulletins. 

Hundreds of other aircraft, including DC-3s, 
DC-6s, DC-7s, Lodestars and D-18s, have been 
converted by AiResearch...its more than 150,000 
square feet of floor space representing the finest 
conversion, modification and servicing facilities 
available. 

You are invited to inspect these facilities. A free 
brochure will be mailed to you upon request. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 


Conversion and Modification * Custom Interiors * Electrical and Instrument * Radio and Electronics * Engineering Service * Turn-Around Service 


42 Circle No. 110 om Reader Service Card. AMERICAN AVIATION 





Time For Decision: Two Seconds 


In that fleeting instant, jet pilots must make right 
decision, so airlines are seeking new takeoff monitor 


By George Hart 
Technical Editor 


The imminent introduction of jet 
transports is revolutionizing pilot de- 
cision-making on takeoff. 

Pulling a 285,000 lb. Boeing 707 or 
Douglas DC-8 off the ground two 
seconds too early could result in a 20- 
25% loss in initial rate of climb. 

Two seconds too late and the big jet 
could roll 500 ft. beyond where it 
should become airborne. 

How will pilots react to this split 
second operational requirement? That 
is the question facing airline operations 
officials and engineers. And with a 
lucrative market available to the one 
finding a solution, no fewer than a 
dozen manufacturers are jockeying for 
position to sell a takeoff monitoring 
device. 

Here are some of the questions be- 
ing posed: 

What are the factors that must be 
considered in the design of such a 
“Go-No-Go” device? 

What are the advantages and dis- 
advantages of the various approaches 
which may be used in development of 
a “Go-No-Go” system? m 

Many people have aired their 
answers to these questions, and several 
have backed their opinions with solu- 
tions to the problems involved. One of 
these is Harold Hoekstra, a CAA en- 
gineer, who has applied for a patent 
to cover a device he has developed. 

First, says Hoekstra, the need for a 
“Go-No-Go” device has been growing 
as the takeoff speeds and ground run 
distances of transport aircraft have 


been increasing. Since jet engines are 
affected by temperature conditions and 
airfield altitude to a greater degree than 
are piston engines, the need for this 
type of device has become particularly 
critical as the high-performance, tur- 
bine-powered transports near introduc- 
tion to airline service. 

According to Pan American World 
Airways, there are only three airports 
in the eastern United States with run- 
ways adequate for takeoff of the big 
jet transports at maximum gross weight 
under the most adverse anticipated 
ambient conditions. These are New 
York International, Baltimore Friend- 
ship and Greater Pittsburgh. At the 
European end of a transatlantic run, 
London and Frankfurt have the only 
satisfactory runways, In between there 
are only Santa Maria in the Azores 
and San Juan, Puerto Rico. 

It becomes obvious, then, that the 
jets will be runway limited more often 
than past or present transports. The 
existence of a suitable takeoff monitor- 
ing system could have a significant 
effect on the safety and economics of 
jet transport operation. 


e What should it do?—To be accept- 
able, a “Go-No-Go” device should in- 
dicate clearly and continuously to the 
pilot actual vs. required takeoff prog- 
ress. In other words, most pilots agree 
that a system which would, for ex- 
ample, merely flash a red light in the 
event that a takeoff should be aborted 
would not be adequate. In addition, the 
following items are considered to be 
of prime importance in the design of 
an adequate system: 


e It should be accurate within limits 
of other takeoff variables. Presently, 
airspeed indicators are required to have 
an accuracy of +3%, and this toler- 
ance became Hoekstra’s target in the 
development of his own system. 

elt should be possible to check 
system operation before takeoff. 

e Cockpit presentation should be 
closely associated with the airspeed 
indicator. 

e It should take account of tempor- 
ary decreases in acceleration rate, due 
to such factors as puddles, snow 
patches, etc. on the runway. 

Hoekstra suggests that, in addition, 
a takeoff monitor should indicate at- 
tainment of critical-engine-failure speed 
(V:) and takeoff safety speed (Vz) or 
nose rotation speed (Vx). But, above 
all, he believes that the device should 
operate on the basis of velocity vs. 
distance and not velocity vs. time. 

The reason for Hoekstra’s prefer- 
ence for an indication based on speed- 
distance factors is that, although a 
speed-time system would be mechanic- 
ally simple, any computation of time 
must be based on distance. 

Hoekstra has analyzed the various 
methods considered workable. Here’s 
how he has sized up the situation: 

An accelerometer device biased with 
airspeed sensing would be fairly simple 
mechanically, and it would require 
minimum programming prior to take- 
off. However, difficulties to overcome 
would involve: 

e Reducing sensitivity to runway 
roughness and pitch change effects. 
Nose pitch-up of 1° during takeoff of 
a jet transport with a .25:1 thrust/- 
weight ratio would result in an indica- 
tion of 7% more acceleration than 
actually exists. It would be necessary 
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indicators developed by 
engineer Hoekstra are modified standard airspeed indica- 
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tor, secondary ASI, and simple progress indicator. Weight is 
given as three to four pounds depending on method used. 
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... Jet takeoff decisions more critical 


to stabilize the accelerometer monitor- 
ing arrangment in some manner. 

e Incorporating the ability to dis- 
tinguish between temporary and signi- 
ficant reductions in the rate of accel- 
eration. 

e Development of proper indications 
to the pilot. Usually, the display used 
with this type of device is not asso- 
ciated with the airspeed indicator. 

® Addition of V: and Vs indications. 

e Provision of distance information. 

® Provision of means for checking 
prior to takeoff. 

The principle of using a “line speed” 
check wherein, during takeoff, the pilot 
checks his speed when he passes a 
given distance marker probably is the 
simplest approach of all. No mechan- 
ism is involved whatsoever. But the 
difficulties with this method include: 

* The distraction to the pilot in hav- 
ing to look out of the cockpit at right 
angles to the direction in which he is 
heading and, worse, away from the 
airspeed indicator against which he is 
checking distance covered. At jet trans- 
port takeoff speeds, one second repre- 
sents more than 200 ft. of runway 
traversed. Hardly ideal conditions for 
checking markers. 

* Identification of markers under 
night and low visibility conditions, 
snowbanks, etc. 


* Possible confusion due to “dis- 
tance used/distance remaining” mark- 
ing procedure. Some countries mark 
runways in feet, some in yards and 
others in meters. 

*Absence of V: and Vz speed in- 
dication. 

The speed-time check is similar to 
the “line speed” check but in this sys- 
tem the pilot notes the time taken to 
reach, say, 100 kts. compared with the 
time it should take. The advantages 
here are that pilots are relatively 
familiar with this method and no new 
instrumentation is required. However, 
the disadvantages are that: 

® The pilot is not given continuous 
information on how the takeoff is 
progressing. 

® Again, there is no indication of 
V: and Vz or Vz speeds. 

A speed-time indicating system with 
a pointer added to the airspeed indica- 
tor and driven to a time-sensing means 
has the advantage of being simple. At 
the same time, it gives the pilot a con- 
tinuous reading of “how goes it” right 
on the airspeed indicator. When prop- 
erly programmed, the time needle 
should stay even with or slightly be- 
hind the airspeed needle on a normal 
takeoff. But, Hoekstra figures: 

© If you make a 1% error in pro- 


gramming of the time needle, you've 
got over 4% error in distance covered. 

A ground-based _velocity-distance 
takeoff monitoring system would, in 
all probability, have the advantage of 
being highly accurate. With this type 
of system, Doppler or some other form 
of radar is used to measure the posi- 
tion of the aircraft as it accelerates 
along the runway. A computor con- 
tinuously compares this information 
with programmed data including type 
of aircraft, weight, ambient conditions 
and other variables. Because progress 
information can be relayed to the pilot 
by means of lights at the side of the 
runway, another advantage of this ap- 
proach is that no equipment is required 
in the aircraft. However, problems to 
be overcome here are: 

® High cost of equipment—report- 
edly about $100,000 per runway. 

® Pilot reluctance to depend upon 
ground personnel—as with the old 
GCA-ILS dispute. 


¢ The Hoekstra approach—Last on the 
list is the approach which Hoekstra 
has elected to follow. This is an air- 
borne velocity-distance “Go-No-Go” 
device using the landing gear as part 
of the distance measuring system. If 
the aircraft were equipped with Dop- 
pler or similar distance measuring 
equipment, this could be used instead 
of the landing gear. The advantage 
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W. D. “Win” No xp, Assistant 
Project Engineer—F-101, 
joined MAC in 1945 with a 
background of structural and 
mechanical airplane design. 
Win requested and was given 
the opportunity to enter the 
field of airborne electronics 
where he has made many valu- 
able contributions in the areas 
of cockpit design, armament, 
electrical and electronics 
systems. 


McDonnell engineers are con- 
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... Jet takeoff decisions more critical 


here is, of course, that the pilot is pro- 
vided with takeoff progress information 
based on a continuous, direct reading 
of distance traveled. 

However, Hoekstra is the first to 
draw attention to the difficulties to be 
overcome with this type of device, 
particularly if Doppler or the like is 
not carried in the aircraft. These in- 
clude: 

® Requirement for connections to 
the landing gear. 

® The effect of variations in tire 
pressure and aircraft weight on the 
roll radius of the tire. 

® The effect of increasing aerody- 
namic lift on the roll radius as airspeed 
increases on takeoff. 

One other problem which must be 
overcome with any takeoff monitoring 
system is that of proving its accuracy 
to the crew. If inputs into a system are 
applied too conservatively, loads will 
be limited or takeoffs will be aborted 
unnecessarily. On the other hand, if 
takeoff information is programmed 
unconservatively, safety would be 
jeopardized. 


¢ Sources of imaccuracy—One of the 
first things Hoekstra did when he set 
out to develop a “Go-No-Go” device 
was work out what degree of accuracy 
he could expect in measurement of 
distance through the landing gear. 

In actual measurements at Wash- 
ington National Airport, he found that 
variations due to tire pressure and 
wear averaged +.63% with large air- 
craft such as Douglas DC-7s and 
Lockheed 1649s. He concludes that, 
with reasonable care in tire inflation, 
accuracy in distance measurement with 
the jet transports should be maintained 
within +1%. Actually, he feels that 
more care will be taken with tires on 
these aircraft due to their higher ground 
run speeds, 

As far as variation in distance meas- 
urement due to aircraft weight changes 
is concerned, Hoekstra has deduced 
from his measurements that the roll 
radius of a tire changes with variations 
in aircraft weight proportionately to 
the change in V2 speed. He finds that 
in the case of a typical jet transport 
17.00-20 in., 20-ply tire at 120-psi 
pressure, roll radius of the wheel and 
tire increases with a reduction in gross 
takeoff weight about one third as 
rapidly as V2 speed increases, 

By biasing the distance measurement 
system through interconnection with 
the V, adjustment, he concludes that 
accuracy may be maintained in spite of 
aircraft weight changes. 

Distance measurement variations due 
to aerodynamic lift are constant and 
can be predicted from test flight data. 
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Hoekstra has designed his “Go-No-Go” 
device so that this factor is automatic- 
ally compensated. He has proposed that 
the distance measuring part of the pro- 
gramming unit be driven at the landing 
gear through a synchro mechanism. 
The programmer allows for the fact 
that, as lift increases, distance covered 
by each rotation of the aircraft’s wheel 
also increases. 


e Method of operation—To operate 
the device, the pilot must determine V, 
speed, V, distance and V, or Vr speed 
as applicable from the aircraft operat- 
ing manual used in pre-flight planning. 
These values are set with the adjusting 
knobs on the programming unit which 
is small and can be mounted on the 
console in the cockpit. 

Takeoff progress, based on distance, 
could be indicated in several ways. 
Hoekstra’s design calls for modification 
of a standard airspeed indicator so that 
the maximum airspeed hand, not nor- 
mally used during takeoff will act as a 
“pacer,” being driven from the pro- 
gramming unit by a synchro mechan- 
ism. The programmer mixes actual and 
required takeoff distance information to 
provide a reading of required takeoff 
performance. 

When taxiing out, the device can be 
switched on for a functional check. The 
maximum airspeed needle should start 
to travel around the dial of the airspeed 
indicator. When in position for takeoff, 
it is reset to zero. During takeoff, as 
long as the airspeed needle is level with 
or ahead of the maximum airspeed 
needle, progress can be considered sat- 
isfactory. 

Indication of the attainment of V: 
speed is accomplished by permitting the 
“pacer” hand to swing over to its nor- 
mal function at this point. When V; 
speed is reached, an aneroid bellows 
connected to the aircraft’s airspeed in- 
dicating system actuates a switch to 
operate a light on the airspeed in- 
dicator. 

In case the operator does not wish 
to modify standard airspeed indicators, 
Hoekstra has proposed alternative indi- 
cating systems. One involves a secon- 
dary airspeed indicator which the pilot 
would use during takeoff and initial 
climb. The other calls for a simple pre- 
sentation to indicate progress but not 
airspeed. The programming unit is in- 
tegral with these indicators; however, 
this is optional. In either case, the in- 
dicator could be mounted by itself on 
the glare shield where it could be 
watched by the pilot with a minimum 
of diversion of attention from the run- 
way. It would be small enough not to 
obstruct his view. 
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The only question remaining about the Fed- 
eral Aviation Agency concerns its di- 
rector-to-be. Best-informed guess is that 
Elwood R. Quesada, the President's 
special assistant for aviation matters and 
chairman of the Airways Modernization 
Board, will be the recess appointee. FAA 
will not actually come into being until 60 
days after the new director takes his oath 
of office. It will absorb the Civil Aero- 
nautics Board and AMB, and will take 
over the safety rule-making and enforc- 
ing powers of CAB. 


Almost forgotten as Congress wound up 
was the fact that Eisenhower had pushed 
through his Pentagon reorganization bill 
despite powerful opposition of Rep. Carl 
Vinson (D-Ga.), chairman of the House 
Armed Services Committee, and others. 
Here’s what the bill does: 

(1) Puts the Secretary of Defense in direct 
command of the armed services, dropping 
the secretaries of the Air Force, Navy and 
Army from operational chain of com- 
mand. They retain their administrative 
functions. 

(2) Gives the Secretary authority to as- 
sign weapons and services virtually as he 
sees fit. 


(3) Gives the Joint Chiefs of Staff direct | 


operational authority, enlarging the JCS 
general staff from 210 to 400 officers. 

(4) Places in direct control of all research 
and development a new director of re- 
search and engineering, responsible to 
the Secretary. 


Reorganization will be painfully slow. 
Major job will be to find the right man to 
head the new office of Director Research, 
Engineering and to rewrite “function” 
papers which will transfer control of uni- 
fied and specified command from the con- 
rol of the Service Secretaries acting as 

xecutive agents to the Secretary of De- 

ise. 

Another major headache—this time for 
the Army, Navy and Air Force will be to 

ecide which of its assistant secretaries 
ire to be declared ‘surplus.’’ Afterwards 
there will have to be a major realignment 
of organization to fit the changes made 
at assistant secretariat level. 
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Senate hearings on aviation insurance 


practices ended rather unexpectedly 
after shedding little light on subject. 
Senate Antitrust and Monopoly Subcom- 
mittee heard testimony which centered 
around the adequacy of state supervision 
of aviation insurers and the insurance 
problems of airport operators. Sen. Joseph 
O'Mahoney (D-Wyo.), chairman of the 
subcommittee, warned that his investiga- 
tion aims at “some form of public regula- 
tion.” 


One unpublicized provision of the Federal 


Aviation Act of 1958 (formal title of the 
bill creating the FAA) is that it requires 
an exchange of information among the 
Administrator of FAA, the Secretary of 
Defense and the Administrator of the 
National Aeronautics and Space Admin- 
istration. They are directed to establish 
by cooperative agreement “suitable ar- 
rangements for the timely exchange of 
information pertaining to their programs, 
policies and requirements directly relat- 
ing to such responsibilities.” This provi- 
sion was not in the original draft of the 
bill (S. 3880) introduced in the Senate by 
Sen. A. S. (Mike) Monroney (D-Okla.), 
father of the new agency. 


As the bill finally arrived on the Presi- 
dent's desk for signature, it revealed that 
the new FAA Administrator would have 
at his disposal one of the most politically 
desirable posts in the federal govern- 
ment. For example, he may fix the com- 
pensation for ten positions, subject to the 
civil service and classification laws, at 
rates not to exceed $19,500 per annum.” 
Also, he is authorized to establish and fix 
the compensation for ‘15 positions of of- 
ficers and employes of the Agency of a 
scientific or professional nature without 
regard to the Classification Act of 1949. 


Congress also did something about the re- 


current charges of poor morale in the 
armed forces resulting from low pay and 
inadequate incentives. It passed a mili- 
tary pay raise bill that rewards initiative 
and special skills of enlisted grades and 
substantially raises the pay of top-rank- 
ing officers. 


49 





AIRPORT / AIRWAYS 


An American Aviation and Airports Staff Report 





AIRTRENDS 


Federal Aviation Agency, when it takes 
over the reins, will have its hands full of 
mandates from Congress on airport and 
air traffic control topics. House Legal and 
Monetary Affairs Subcommittee has set 
down no fewer than six specific areas for 
CAA to act, but FAA presumably will 
take over before action can get under- 
way. Key points made by House group: 

(1) New vigor and a better pipeline are 
“musts” in getting planning information 
to airport operators. (2) CAA studies on 
segregation of military jet activities from 
civil operations should be accelerated. 
(3) Cockpit visibility standards should be 
revised. (4) Restricted areas of airspace 
should be reevaluated. (5) CAA should 
revise airport runway length standards 
to cover oncoming jet operations. (6) In- 
equities of air traffic controller job stand- 
ards should be corrected. 


CAA also bore the brunt of criticism from 
another source at presstime as CAB re- 
leased its findings in the April 21 Nellis 
AFB collision of a United DC-7 and USAF 
F-100. Board charged CAA and USAF 
with failure to take necessary control 
measures to preclude the mishap despite 
earlier reports from UAL of near misses 
in that same area. Strong language pre- 
vailing throughout report obviously re- 
flected Board and staff response to criti- 
cism of its nebulous conclusions in past 
investigations involving Grand Canyon 
and Pacoima, Calif. collisions. In both in- 
stances CAB found “the pilots didn’t see 
each other.” 

In the Nellis report CAB states flatly 
that CAA exercised poor judgment in fail- 
ing to correct conditions existing on the 
airways which impaired visual collision 
avoidance and created unnecessary col- 
lision exposure. It charged that the ad- 
ministrator was duty bound to bring to 
its attention the existence of a potentially 
unsafe situation such as existed at Nellis 
but that this was not done. In its final 
statement of a probable cause the Board 
cited the failure of Nellis AFB and CAA 
to take every measure to reduce a non- 
collision exposure commenting that many 
of the actions initiated after the accident 


could reasonably have been taken before 
it occurred. 


Dispute over runway layout for new Chan- 


tilly (Washington, D.C.) airport may have 
been resolved between CAA and Air 
Transport Assn. but issues involving basic 
design of an airport for jets are smolder- 
ing. Critics persist that CAA plan will 
be unworkable with jets, is wasteful of 
acreage and has no reasonable provision 


for expansion without aggravating an | 


already bad situation. Their prediction: 
a “white elephant” at Chantilly. 
Move to Chantilly will force National 
Bureau of Standards to move out. Part of 
the NBS equipment will be shifted to the 
Boulder Laboratory. However, other parts 
of the equipment must stay on the East 
Coast, and must be free of the radio in- 
terference which will result from airport 
operations. Decision on where to move 
NBS hasn't been made. Cost of the move 


(an indirect result of Chantilly) will be § 


financed in a supplemenal appropria- 
tions bill. 


Acceptability of jet noise levels at New York 


still remains the key to successful turbine 


operations. in both domestic and inter | 


national operations. Results of recent 


Comet 4 noise tests at Idlewild Airport 


aren't expected for another two weeks, 
although its transatlantic introduction is 
only slightly more than three months 


away. And Boeing 707, slated to enter | 


service about November l, is still re 


stricted at Idlewild to 190,000 lb. gross 
weights among other special operating | 


conditions. 


Airways Modernization Board is wasting 


no time getting a feel for the real scope 
of military air traffic operations. USAF, 
Navy, Marines and Air National Guard 
units over the weekend (Aug. 21-24) 
recorded all local flights in the U.S. Army, 
too, is participating but not on the same 


dates. AMB already has collected data | 


on cross-country military flying, will use 
data as part of study by management 
consultants Booz, Allen and Hamilton 
(AMERICAN AVIATION, Aug. 11, p. 19). 
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controversial study on “The 
Economic Implications of the Introduction 
into Service of Long-Range Jet Aircraft” 
proved to be something less than sensa- 
tional when issued earlier this month. Not 
only does ICAO itself say in an ac- 
companying press release that the staff 
report was neither “adopted nor en- 
dorsed,” but the text itself is sprinkled with 
disclaimers. 

“Many attempts have been made to 
estimate the future demand for air trans- 
port, and almost as many different results 
have been obtained,” the report notes. 
(Several of these forecasts are plotted on 
the graph below, which is taken from the 
ICAO report.) 

Although the report does not make any 
important new contribution to the many 
jet age questions, it does contain a num- 
ber of very provocative assumptions. One 
of these is that accident attrition wil! 
reduce the present aircraft fleet by 2% 
per year. Another is the assumption that 
except for accidents, all other transport 
aircraft will continue in service and this 


portends a major surplus of seating 
capacity as soon as the jets are added. 
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Who persuaded the Post Office Department 


to change course and oppose certifica- 
tion of an additional mail carrier on the 
transatlantic run? It was expected that 
TWA and Pan American would oppose 
Seaboard & Western's application for 
authority to carry mail on its transatlantic 
route, but not the post office. Seaboard 
says a large percentage of mail is avail- 
able for movement out of New York at 
times which are not generally used by 
passenger flights. As an all-cargo carrier, 
Seaboard believed it was in a better 
position to carry mail than combination 
carriers. TWA and PAA have taken the 
position that there is no need for an addi- 
tional carrier. The post office agreed. 


Stormy petrel in the recent controversy be- 


tween the CAB and United Air Lines, 
Robert L. Kunzig has been appointed a 
member of the Foreign Claims Settlement 
Commission. Kunzig, executive director 
and assistant to the chairman of the CAB, 
was alleged to have threatened reprisals 
against UAL officials for being critical of 
CAB in Congressional hearings. Kunzig's 
new job is for an indefinite period and 
must be confirmed by the Senate, but 
no obstacles were anticipated. His CAB 
assistant, Robert Lester, will act as 
executive director until a successor is 
named. Kunzig succeeds Henry J. Clay 
on the Foreign Claims Settlement Com- 
mission. 


Continental Air Lines is making the first test 


of CAB’s reaction to the report by Dr. 
Paul W. Cherington, Harvard professor of 
business administration, for Presidential 
assistant Elwood R. Quesada. Continental 
filed a request for permission to introduce 
a new “economy” fare on the Chicago- 
Los Angeles run and at the same time to 
increase first-class and coach fares by 6%. 


CAL made a four-part proposal, one of 
which was for an experimental daily 
flight between Chicago and Los Angeles 
for a one-way fare of $64, using 90-seat air- 
craft. Box lunches would be sold en route. 
CAL hopes to draw traffic from coach 
passengers who now pay $80.50 and the 
supplemental carriers, who charge $67.50, 
as well as railroads and buses. 
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Local carriers have little chance of persuad- 
ing the CAB to allow more nonstop serv- 
ice between major points. Latest hearing 
before the Board resulted in issuance of 
an order denying applications for exemp- 
tion by Pacific Air Lines for a nonstop 
Los Angeles/Burbank-San  Francisco/ 


Oakland route and a nonstop San Fran- 
cisco/Oakland-Los Vegas route. Pacific 
presently operates between the two sets 
of points with intermediate stops. 

The Board said that Pacific has not yet 
shown any need for additional nonstop 
service. 





Eastbound Revenue Traffic of North Atlantic Carriers 


Seating Capacity 
Carrier First. Tourist | Economy _—‘Total 





Revenue Passengers % Seats Utilized 





First 


Tourist Economy Total First Tourist Economy Total 





8,389 12,175 9,905 30,469 
1,891 3,140 4,047 9,078 
13,960 11,785 11,317 37,062 
3,268 7,512 8,791 19,571 
1,512 2,259 3,570 7,341 
1,558 2,430 2,080 6,068 
6,539 10,477 12,411 29,427 
30,223 35,930 36,718 102,871 
937 1,160 660 2,757 
4,096 6,622 12,369 23,087 
10,572 6,093 18,684 35,349 
3,661 4,277 6,008 13,946 
16,014 27,931 26,600 70,545 


U.S. Traffic 


5,573 
883 
9,120 
1,565 
683 
547 
3,758 
17,132 
405 
2,519 
5,710 
2,728 
9,032 


7,797 6,966 20,336 66.4 64.0 70.3 66.7 
1,339 2,616 4,838 46.7 42.6 64.6 53.3 
7,872 9,465 26,457 65.3 66.8 83.6 
3,841 7,047 12,453 47.9 51.1 80.2 
1,363 2,968 5,014 45.2 60.3 83.1 68.3 
1,011 1,120 2,678 35.1 41.6 53.8 
6,756 8,116 18,630 57.5 64.5 65.4 
18,935 25,251 61,318 56.7 52.7 68.8 59.6 
626 322 1,353 43.2 54.0 48.8 49.1 
4,002 9,013 15,534 61.5 60.4 72.9 67.3 
3,352 15,154 24,216 54.0 55.0 81.1 68.5 
2,437 4,999 10,164 74.5 57.0 83.2 72.9 
14,766 17,649 41,447 56.4 52.9 66.3 





U. S. Total ... 102,620 131,791 153,160 387,571 


59,655 


74,097 110686 244438 581 562 723 631 


Canadian Traffic 


BOAC veer 1,579 4,082 4,580 10,241 
Canadian Pacific ... 1,454 3,445 1,887 6,786 
KLM ° 1,587 2,739 3,584 7,910 
TCA 2,870 7,976 6,904 17,750 
Canadian Total ........ 7,490 18,242 16,955 42,687 
Grand Total 110,110 150,033 170,115 430,258 





989 

512 

807 
1,665 
3,973 
63,628 


1,740 3,373 6,102 62.6 
2,196 1,565 4,273 35.2 
1,381 2,521 4,709 50.9 
5,368 6438 13,471 58.0 
10,685 13897 28555 53.0 
84,782 124,583 272,993 57.8 





Westbound Revenue Traffic of North Atlantic Carriers 


Air France . ceeees 8,746 12,469 9,814 31,029 
. 1,944 3,410 3,852 9,206 
13,960 10,944 11,311 36,215 

3,331 7,810 8,558 19,699 

1,440 1,885 3,570 6,895 

1,539 2,415 2,040 5,994 

6,298 10,004 12,493 28,795 

30,716 38,857 32,302 101,875 

908 1,340 520 2,768 

4,104 7,182 11,643 22,929 

10,651 6,623 18,540 35,814 

3,626 4,397 6,008 14,031 

15,721 24,204 23,727 63,652 


Traffic 


5,220 
642 
7,481 
1,124 
356 
281 
3,178 
16,079 
214 
1,443 
4,166 
1,965 
7,906 


8,094 4,549 17,863 59.7 64.9 46.4 
1,923 2,055 4,620 33.0 56.4 53.3 50.2 
7,812 5,848 21,141 53.6 71.4 51.7 58.4 
5,442 3,766 10,332 33.7 69.7 44.0 52.4 
960 2,417 3,733 24.7 50.9 67.7 54.1 
773 394 1,448 18.3 32.0 19.3 24.2 

6,230 4,226 13,634 50.5 62.2 33.8 

21,727 14,325 52,131 52.3 55.9 44.3 
665 21 900 23.6 49.6 4.0 32.5 
3,623 3,851 8,917 35.2 50.4 33.1 38.9 
5,029 8,590 17,785 39.1 75.9 46.3 49.7 
2,764 2,916 7,645 54.2 62.9 48.5 54.5 
13,462 9,211 30,579 50.3 55.6 38.8 48.0 





U. S. Total . .... 102,984 131540 144378 378,902 


50,055 


78,504 62169 190728 486 597 431 503 


Canadian Traffic 


Dt Sitissudsivee weeds 4,180 4,985 10,779 
Canadian Pacific 3,745 1,742 6,950 
KLM 3,325 3,906 8,843 

7,928 6,845 17,605 


920 
379 
768 
1,497 


2,966 3,202 7,088 57.4 70.8 64.2 65.8 
2,539 1,460 4,378 25.9 67.8 83.8 63.0 
2,462 3,016 6,246 47.6 74.0 77.2 70.6 
6,140 5,703 13,340 52.9 77.4 83.3 75.8 





Canadian Total ....... 19,188 17,478 44177 
Grand Total 110,495 150,728 161,856 423,079 


Sparked by the new economy-class fares, 
air travel across the North Atlantic 
reached a new peak during the first six 
months of this year, according to an ex- 
clusive AMERICAN AVIATION compila- 
tion. Although the new economy service 
only started April 1, a total of 200,000 travel- 
ers chose this class service during April, 
May and June, as contrasted to the 300.- 
000 who chose to ride first class and 
tourist during the entire first six months 
of the year. 


3,564 


53,619 


14107 13381 31,052 475 735 76 703 
92,611 75,550 221,780 48.5 61.4 46.7 52.4 


All carriers on the Atlantic shared in 
the increases, but once again Pan Ameri- 
can and Trans-World were first and 
second in total traffic carried. At the same 
time, the share of total traffic carried by 
these two U.S. flag lines dropped 42.6%, 
with foreign carriers capturing some 
57.4% of the market. Last year, U.S. car 
riers dropped below 50% of the market 
for the first time and the trend is proving 
most disquieting to Pan Am and TWA. 
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Another good reason gourmets say: 


The BEST WAY is by TWA 





Dave Chasen, noted Beverly Hills restaurateur, approves a great entree. 


Sirloin of beef...broiled to your order in flight! 


ur Ambassador flight hums toward the evening sun. Dinner ig served—a celebrated 
nt on TWA. You begin with cocktails, you conclude with coffee, a choice of liqueurs, and 
itisfied sigh. But the high point, an airline innovation by TWA chefs and Dave Chasen, 
culinary masterwork—a tender cut of prime sirloin of beef broiled in flight to individual 


te. All this, of course, part of a most pleasant and rewarding trip by TWA Ambassador. 


FLY THE FINEST... FLY 7 WA TRANS WORLD AIRLINES 





JUST A LITTLE RAG DOLL 


Some minutes after all the passengers 
had left, the pilot snapped his logbook 
shut and started down the empty aisle 
of his big Mainliner. 

Empty? Not quite. In one of the 
seats, forgotten, lay a little rag doll. 

He reached down and picked it up. 
It had the floppy, well-squeezed look 
dolls get when they’re really loved. 
Any father who has helped a curly- 
head snuggle into bed with a favorite 
doll would know that here was a real 


tragedy. So the pilot went to work to 
find its small owner. 

United’s vast communications sys- 
tem, which speeds weather data, flight 
and reservations information coast to 
coast, can also trace a heartbroken 
little girl. With the help of willing 
United people thousands of miles 
apart, she was found. And a grateful 
mother wrote: “She has other dolls 
much newer and prettier. But this little 
rag doll is the only one close to her 


heart. I cannot tell you how much y our 
returning it means to her, and to us.” 


No company rules told that pilot, 
and all of those who helped him, that 
finding the owner of a frayed little doll 
is important. Their action sprang from 
something far deeper—a genuine in- 
terest in people which, on the ground 
and aloft, results in “service in the 
Mainliner® Manner’’—the extra care 
you enjoy at no extra fare when you 


fly United—the Radar Line. 
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DOUBLE LINES show new routes rec- 
ommended by CAB Bureau Counsel for 
Lake Central Airlines which might solve 
some of its problems. New routes would 
increase present coverage (broken lines) by 
one-third. 
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Employe-Owned Airline Has Troubles 


By Eric Bramley 


INDIANAPOLIS—Lake Central Air- 
lines is a local service carrier with lots 
of problems—and a lot of promise. 

It seems safe to say that no other 
local carrier has had more problems. In 
view of its handicaps, it’s surprising 
that LCA has done as well as it has. 

The “world’s only employe-owned 
airline” has operated for the past six 
years with all its stock in a voting trust 
and with a cloud of litigation, hanging 
over its head. These factors have made 
it impossible to do two things: secure 
badly needed financing and offer more 
service to the public, 

LCA’s growth has been steady, but it 
still ranks 12th among the local lines in 
passenger-miles. Operating 2,281 route 
miles, serving 33 cities through 29 air- 
ports in six states (Indiana, Ohio, IIli- 
nois. Michigan, Pennsylvania and New 
Yor! ) with a population of 13 million, 
its ranking would undoubtedly be high- 
er were it not for the handicaps, 

T. understand LCA’s problems, a 
thumbnail history is necessary. The 
company started as Turner Airlines 
(Roscoe Turner, president) on Nov. 12, 
194°. with a DC-3 flight over the 232- 
mile Indianapolis-Grand Rapids route. 
Bec:.\se of conditions at intermediate 
fieli.. Beech Bonanzas were used on 
rou! s from Indianapolis to Cincinnati, 
Low .ville and Chicago. DC-3s were put 
on | \ese services later. 


* P icing stock in trust CAB’s idea— 
The Weesner interests controlled the 
coniany by virtue of planes and 
mor-y they had put into the operation 
(Joh. Weesner served as president for 
a short time). They also operated Na- 
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tionwide Air Transport Service, a non- 
scheduled carrier, and the CAB became 
unhappy about their interlocking inter- 
ests. At CAB’s suggestion, the LCA 
stock was placed in a voting trust. 

The Weesner family then signed a 
contract to sell its 97% LCA stock in- 
terest to North Central Airlines. After 
two years during which the contract 
was not consummated, the Weesners 
gave LCA’s employes an option to buy 
their holdings, subject to the prior 
rights of North Central, if any. In early 
1955, this option was exercised and the 
employes picked up 97% of the stock. 

The employe group went to court, 
claiming that North Central had 
breached the contract. U.S. District 
Court ruled for the employes, but the 
Appeals Court reversed the decision in 
favor of North Central, CAB then 
ruled that a North Central-LCA merger 
was not in the public interest. North 
Central has taken this decision to the 
U.S. Court of Appeals, which has not 
yet acted. Inasmuch as CAB’s vote was 
unanimous, LCA is optimistic. 

Thus, with ownership undecided, the 
airline has been unable to move in any 
direction. The stock is still in a voting 
trust, with J. J. O'Connell, former CAB 
chairman, as voting trustee and board 
chairman. The employes, of course, 
would be forced to dispose of their 
stock should North Central eventually 
win. 

LCA is now under the leadership of 
Gwin Hicks, who took over the presi- 
dency in 1955 from Dr. R. B. Stewart, 
of Purdue University. Hicks, a 27-year 
veteran in aviation, was an organizer of 
Empire Airlines, which merged with 
West Coast Airlines, and served as its 
vice president for several years. 


® $300,000 debentures being sold— 
LCA’s paid-in capital is a very low 
$217,838. Although badly in need of 
financing, it has not been able to try a 
stock issue because of the litigation, and 
issuance of debt securities was not con- 
sidered feasible. At present, William 
Blair & Co., Chicago underwriter, is 
selling $300,000 of LCA 6% converti- 
ble subordinated debentures. Blair is 
handling the issue on a “best efforts” 
basis for 1 2/3% commission, Conver- 
sion of the debentures is not optional— 
if LCA wins in court, these securities 
must be converted into common stock 
at $3 a share. If LCA loses, the deben- 
tures may be called. 

If the issue sells out, as expected, the 
company will try to secure additional 
cash through bank loans secured by its 
airplanes and through long-term notes. 
Of the $300,000 debentures, incidental- 
ly, $200,000 will be used to retire out- 
standing accounts payable. The airline 
is now On a temporary mail rate and 
last year received $1,737,241 in subsidy 
and $44,415 in mail pay. 

LCA isn’t helped by the fact that it 
has trunkline competition on several of 
its routes—Columbus-Dayton, Dayton- 
Indianapolis, Chicago-Indianapolis and 
Columbus-Cleveland, for example. On 
the 162-mile Chicago-Indianapolis route, 
it will consistently fill airplanes from 
Chicago to the intermediate Lafayette, 
Ind., but not to Indianapolis. Even more 
competition comes from high-speed 
highways. 

And to competitive or even noncom- 
petitive points, LCA must operate in an 
ultra-conservative manner, sticking to a 
minimum frequency pattern of two 
roundtrips daily, adding a third only if 
it’s certain the new trip will pay for 
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ROLLS-ROYCE DEVELOPMENTS 


Jet Engine Noise Suppression 


Rolls-Royce have been actively developing jet noise suppress- 
ing devices since 1950, and have accumulated a wealth of 
experience in the development and production of aircraft carried 
noise suppression systems. 


Corrugated nozzles developed by Rolls-Royce, which are in 
production for use on the Avon engines of the de Havilland 
Comet 4, achieve a reduction of five decibels in the noise level 
of this aircraft with a penalty of less than one per cent in 
overall performance, and have accumulated more than seven 
thousand hours in flight in Comets alone. With these nozzles 
fitted, the Comet 4 is quieter in operation than contemporary 
large piston engined aircraft. 


Rolls-Royce are also developing noise suppressing nozzles 
for the Boeing 707-420, powered by four Rolls-Royce Conway 
by-pass turbo jets. 


—another technical advance in 


ROLLS-ROYCE 


GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
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itself, It can’t gamble on adding a trip 
to try to develop traffic, because CAB 
might later disallow the expenses for 
mail rate purposes if the load factor 
fell short. No capital is available to 
absorb such risks, 

The company, its officials say, is also 
hampered by restrictions—it has eight 
route segments and cannot overfly the 
terminal of any segment. This cuts 
down on flexibility of schedules. It in- 
herited a number of castoff trunk routes 
and stops that need straightening out. 

The average length of hop is 72.8 
miles (local industry’s average, 83.8) 
and average length of a passenger’s 
journey is 157 miles (182 average). 
What’s needed, the company says, is 
broad skipstop or nonstop authority, 
and the lifting of restrictions on over- 
flying segment terminals. 


* Favored for additional routes—lIn 
CAB’s pending Great Lakes Local Serv- 
ice Investigation case, LCA has been 
favored by CAB Bureau Counsel (ex- 
aminer’s report not yet issued) for addi- 
tional routes that would increase the 
airline’s size by 33%. Also involved is 
the reshuffling of certain towns on 
routes plus broadened operating author- 
ity. Needless to say, LCA is awaiting 
the outcome with considerable interest. 

LCA is now operating 10 DC-3s 
(eight owned, two leased from the Navy 
at $2,000 a month), with daily utiliza- 
tion of about six hours per plane. It 
does its own airframe and accessory 
overhaul, but engines are handled by 
Dallas Airmotive and propellers by Pur- 
due Aeronautical Corp. 

Whether it will need a new airplane 
depends to a great extent on the out- 
come of the Great Lakes case, in which 
route awards and changes _ could 
lengthen its hops, The Fairchild F-27 
an’ turboprop Convairs have been 
stuied. A guaranteed loan would prob- 
abi be sought if new planes were pur- 
ch d. 

e 72.8-mile average hop affects 
bot) speed and costs. Even if improve- 
m.iis were made in the DC-3s to in- 
croise speed, the benefits would be 
SI Bob Clifford, vice president-oper- 
ati os, points out that average speed is 
13 mph. If this were increased by 10 
m; \, a 70-mile trip would be shortened 
on 1% mins. from 30 mins, to 28%. 

also explains that in instrument 
we ther the company wants to have air 
tra ic control send its flights by the 
mc ‘| direct IFR routing under 4,000 ft. 
if ere is no conflicting traffic, instead 
of \y preferential routings. New con- 
tro ers are more apt to assign aircraft 
to ese latter routings because they are 
ea» cr for the controllers to handle. But, 
On a Grand Rapids-Cincinnati flight 
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with three intermediate stops, the direct 
mileage is 290 against 321 on the IFR 
primary. This increased mileage adds 
10.8% to the cost of the flight and 17 
minutes to the time, LCA has been 
working with CAA on the problem. 


Clifford stresses the importance of 
eliminating ATC delays in short-haul 
operations. “Our records indicate that 
when we have a delay at the end of the 
runway, it will average 10 minutes,” he 
says. “En route and approach delays 
average 15 minutes. With a 70-mile hop 
taking 30 minutes, a 25-minute delay 
adds 83% to the flight time.” 


® Resident managers making survey— 
In the sales department, vice president 
Don Getchell recently asked the man- 
ager in each LCA city to conduct a 
survey of his top 10 accounts. Each 
manager received an interview form. 
After studying the form, he left it in his 
office and dropped by for a no-holds- 
barred, informal chat with each ac- 
count. The form was filled out later. 

When the “top 10” results are com- 
piled, “we'll know for the first time 
what people really think about Lake 
Central,” Getchell remarks. A prelim- 
inary check shows that customers are 
impressed by the fact that the em- 
ployes own the airline. There were lots 
of compliments and no complaints 
about stewardesses. And there was an 
“amazing” acceptance of the DC-3, ac- 
cording to Getchell. 

LCA’s representative in each city is 
known as the “resident manager,” a 
term the airline believes fits the man 
who “is put there to run the company’s 
business.” He handles sales, is given 
free rein to make speeches, call on Con- 
gressmen and other officials, and is also 
responsible for operations. These men 
report to district managers in Chicago, 
Lima, Grand Rapids and Columbus. 

The resident managers don’t receive 
equal salaries. LCA has devised what it 
calls a 19-point weighted incentive and 
work compensation wage scale, Man- 
agement gives weighted consideration 
to every work factor in determining sal- 
ary under this incentive system. 

If the legal snarls untangle satisfac- 
torily, LCA will be able to do two im- 
portant things: get money and offer 
more service. The area it serves is a 
good one, and Gwin Hicks believes it 
will become even better as traffic grows 
between industries along the Ohio River 
and those developing along the St. Law- 
rence Seaway. These factors, coupled 
with the good possibility of getting rid 
of restrictions, straightening out routes 
and getting some new routes, can push 
Lake Central up in the local service 
rankings. 








Aviation Insurance 


Practices Under Fire 


Aviation insurance practices came in 
for sharp criticism at hearings held 
earlier this month by the Senate Anti- 
trust and Monopoly Subcommittee. At 
one point in the hearings, Sen. Joseph 
O’Mahoney (D-Wyo.) put the industry 
on notice that the investigation could 
lead “to some form of public regula- 
tion.” He said the subcommittee “is 
not looking for anti-trust prosecutions” 
and warned the aviation underwriting 
industry to consider its own reform. 

One witness, Paul Brabazon, presi- 
dent of Tele-Trip Co., told the sub- 
committee about some of the sharp 
practices used by some of his large 
competitors. 

Brabazon accused the larger com- 
panies of cooperating with each other 
in bidding for airport locations and in 
providing more insurance than the 
small companies could offer. 

Most aircraft hull insurance rates 
are set by the Aviation Insurance Rat- 
ing Bureau, dominated by the Asso- 
ciated Aviation Underwriters, New 
York insurance officials said. In no 
case they could remember did the State 
authorities change a rate set by the 
Bureau. 





LIGHTWEIGHT, LOW COST, 
27-CHANNEL 





VHF TRANSMITTER 


Do you have all the necessary chan- 
nels? Now you can add 27 crystals 
with the sensational, compact, light- 
weight Narco VTA-3. Weighs only 20 
ounces; flat, pancake design permits 
easy installation. 

Can be attached to your Narco 
Omnigator or Simplexer or operated 
independently with its own power sup- 
ply. Has famous Narco “whistle-stop” 
feature which permits crystal-calibrated 
tuning of any VHF receiver in the air- 
plane to frequency selected. 5-mega- 
cycle spread. 

Standard VTA-3—2 crystals. . only $135 

Deluxe low band—24 crystals. . . .$299 
118 to 123 mc 
Deluxe high band—24 crystals. . . .$299 
121.5 to 126.7 mc 
Power supply extro. 
Even-tenth frequencies available 
on special order. 
Send for brochure 


National Aeronautical Corporation 
Fort Washington, Pennsylvania 





Circle No. 116 on Reader Service Card. 


59 





WHY TAKE CHANCES? 


GET GREATER PROTECTION 
FOR YOUR AIRBORNE OXYGEN 
BREATHING EQUIPMENT WITH A 
PURITAN HIGH PRESSURE 
FULTER UNIT 


Protect regulators and other sensitive 
ports of your aircraft oxygen system 
against costly damage to sure 
surge. Puritan's + High a iter Unit 
gives you mportant tages: 
° oem metal-to-metal seal avoids 


® No special tools needed to install or 
replace filter. 


© Sintered bronze filter, pore size .0017. 
© Easy to install on upstream side of 
regulator or 


* recltontt 


weight. 

Quality a plus fine craftsman- 
ship — that’s Puritan. 

When ordering, sag A No. 118001 
High vy pas Sg A 

Price $4.50 each F.O. re _ City. 


a 


uritan 


SINCE tots 
COMPRESSED GAS CORPORATION 
2010 GRANDAVE. KANSAS CITY 8, MO. 
Circle No. 117 on Reader Service Card. 
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FOR SALE 


DOUGLAS DC-6B 
AIRCRAFT DE LUXE 
AND Hl DENSITY 
ARRANGEMENT 


F.O.B. 


Los Angeles, California, sub- 


Immediate delivery, 


ject to prior sale. Inquiries 
regarding price, availability 
and arrangements for inspec- 
tion should be directed to: 


Western Airlines, Inc. 


6060 Avion Drive 
Los Angeles 45, Calif. 


Attn: K. W. Kendrick 
ORegon 8-2531 











——WEST COAST TALK——— 


By Fred S. Hunter 


The last airplane on the DC-6/7 
line at Douglas is No. 1041 and it 
is a DC-7C for KLM. This means 
the Dutch carrier will have the dis- 
tinction of operating the last piston- 
powered transport to be built. Note, we 
say built, not delivered. Lockheed’s 
Constellation line is already down, al- 
though some deliveries are still to be 
made; Convair has a few 440s, which 
are completed but still to be sold, and, 
of course, one of the Douglas cus- 
tomers might not be so prompt as 
KLM in making the final payment and 
picking up his airplane. The plane im- 
mediately ahead of the KLM DC-7C 
on the line at Santa Monica, No. 1040, 
will be the last DC-6B. It is for JAT, 
the Yugoslavia carrier. 


@ Coming up—What happens next at 
Santa Monica after the last rollout 
from the DC-6/7 line? One possibility, 
is production of the DC-9. 


| Reports already are current that Doug- 


las is making plans for the release of 
work orders for Jan. 1, 1958. Every- 
body seems sure Douglas will go ahead 
on the short-range jet, but there is no 


| confirmation that a decision actually 
has been made. Douglas has, however, 
| decided on the the configuration of the 


It would be a 72-passenger, 


DC-9. 


| 2,000-mile range, 125,000-pound gross 
| weight aircraft powered by four P&W 


J52 engines for first flight in 1961 and 
delivery in 1962, subject to conver- 
sion to turbofans later. 


© Airfreighter — Lockheed’s CL-415, 
provided that the project goes through, 
would give the commercial airfreight 
people exactly what they have always 
said they needed to make airfreight 
pay: an airplane designed strictly to 
carry freight. The CL-415 involves no 
compromises in design for possible pas- 
senger conversion or even for military 
requirements. There is no pressuriza- 
tion for the cabin; no beaver tail; only 
a square-frame airplane to haul goods. 
“Give us an aircraft for a tariff of 10¢ 
a ton-mile” has long been the plaintive 
cry from George Cussen, The Flying 
Tiger’s articulate chief of sales, and 
other enthusiastic airfreight boosters. 
The CL-415 could be it. But the prob- 
lem, of course, is financing. Are the 
airlines in a position to raise the money 


to buy freight planes? And how will a 
commercial airfreighter stack up in the 
eyes of Lockheed’s management in 
comparison to the many other proj- 
ects where the company might use its 
money? 


e Big contracts—Soon now, North 
American Aviation will begin picking 
its partners in the B-70 project. Ever 
since NAA won out over Boeing in 
the competition for the high-perform- 
ance Air Force bomber, there have 
been reports that it would farm out a 
large portion of the work to the Seattle 
company. This may happen, but it 
won't be for lack of competition. The 
B-70 is a big project and a lot of com- 
panies would like to get in on a piece 
of it. Douglas, in particular, is a strong 
bidder. Another decision NAA will 
have to make, with Air Force concur- 
rence, is where to build the B-70. 
Palmdale would seem to be a logical 
location. They’re used to the roar of 
afterburners at Palmdale, and the B-70, 
with six General Electric J93s equipped 
with afterburners, is going to be a 
noisy brute. On the other hand, NAA 
could decide to risk a single takeoff 
from Los Angeles International to the 
Palmdale airport. Contrary to reports, 
NAA does have a high bay hangar, 
which also is wide enough, at its Los 
Angeles facility. 


@ What's this?—North American in re- 
cently organizing a Simulation Council 
noted that the company’s various di- 
visions concurrently were using its sim- 
ulation and analog equipment for such 
purposes as engineering investigation of 
the “design of military and commer- 
cial aircraft.” Commercial aircraft??? 


e Another jet—Seattle reports say 
more interest has been shown lately in 
the on-and-off-again Boeing 727. Boe- 
ing still is studying both four-engine 
and two-engine models, Boeing is in- 
clined to regard the four-engine as 
more saleable, but the two-engine ver- 
sion makes more sense economically. 
The airlines will have to make the final 
decision. 


e Joke—Mouse emerging from rose 
cone after landing on moon addresses 
native: “Take me to your Liederkranz.” 
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Dawn Black and friend. 


There was a time when I had hit every 
airport served by Allegheny Airlines. 
Then two new stops were added, Lan- 
caster and Hazleton, Pa., and I've had 
the devil’s own time routing myself 
through each of these places on the way 
between Washington and New York. 

I knocked off Lancaster on March 14 
but only by the grace of determination 
by Capt. Sheldon Kling to get into 
Lancaster in the midst of a late-winter 
snowstorm. He really earned his money 
that day. The weather was lousy—period. 

On an early a.m. flight I went to Har- 
risburg only to find a low ceiling, a 
snowstorm, and about six inches on the 
ground. My flight was late and the east- 
bound trip was waiting, so an Allegheny 
agent grabbed my bag and we plowed 
through snow and slush to the other plane 
and I piled on board. Off we went and 
I wondered if we'd ever be able to land 
at Lancaster. 


® Snow, pretzels and an Amish doll— 
But we did, and the snow on the ground 
was even heavier. An Aero Commander 
was trying unsuccessfully to get off the 
ground. A batch of passengers boarded, 
grateful to be able to leave by air, and 
D. Griffith, the station manager, dashed 
on board to present to me a big can of 
fresh pretzels (best I've ever eaten), an 
Amish doll and some literature. Lancaster 
is Amish country, but also famous for 
pretzels, and known throughout the East 
as the home of good food. 

It was a four-hour trip, Washington- 
Newark, but worth it. anks to Capt. 
Kling, First Officer Bill Riggle and Flight 
Agent Bob Egan, for a good flight—and 
thanks to Lancaster for the loot. 

Then on June 12 I tackled Hazleton 
on another 4-hour flight from Newark 


HOLT B. SHIPMAN, Eastern’s 
d.s.m. at New Orleans, greets visitor. 
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EN ROUTE 


Wayne W. Parrish 


The Weather Was Lousy, 
But the People Were Great 


to Washington. Ed Lynch, Allegheny’s 
New York manager, cleared the space 
(which took three segments, two trans- 
fers). As far as Williamsport I had Capt. 
Ken Greenawalt, and my seat companion 
was ebullient Lucille Wright, of James- 
town, N. Y., who has done as much for 
aviation as anybody I know; she used to 
run the Jamestown airport and does a 
great deal of flying and speech-making. 

Just happened that my Hazleton stop 
was on its first anniversary and the local 
Standard-Sentinel had quite a story on 
the remarkable traffic record established 
by Allegheny. No less than 6,400 pas- 
sengers on and off the first year, 110,000 
Ibs. of freight, 25,000 Ibs. of express and 
9,500 Ibs. of mail. (Allegheny had fore- 
cast only 2,800 passengers the first year.) 
And of 1,266 scheduled flights, 1,027 
were operated, very good considering the 
terrain and weather conditions of that 
area. 

George Weaver, station manager, gave 
me an ashtray made out of anthracite 
coal for which the region is famous, and 
some literature on the town, courtesy of 
Clifford L. Jones, executive director of 
the Greater Hazleton C. of C. 

At Williamsport, where I changed 
planes for Harrisburg, I received a big 
box of smoked sausage made by John 
Peters Sons, a famous outfit locally. A 
lot of pilots pick up sausage at this 
point and I’m _ not surprised—it was 
wonderfully good eating. Thanks to Loren 
_ station manager, for a fine edible 
gift. 


® Chocolate bars from Hershey—At Har- 
risburg I changed planes again for Wash- 
ington and was met by John Manger, 
district sales manager, who had a big 
box of Hershey chocolate bars (they're 


new TRANS-TEXAS AIRWAYS’ counter at Houston. 
WWP and John Eichner, vp-traffic & sales, check schedule. 


made nearby at Hershey, Pa.) waiting 
for me and at the end of four hours | 
duly arrived in Washington, loaded with 
loot and having exhausted the last pos- 
sible remaining new routing between there 
and New York. 

At the moment the only airport served 
by an airline in all the big state of Texas 
I've never stopped at is Beeville, and 
since Trans-Texas has applied to abandon 
service there maybe I'll win the state by 
default. Anyway, one of the last stops 
I made was Pecos, ‘way out in the West, 
and in order to stop there I broke a 
transcontinental journey at El Paso to 
take the long local Trans-Texas flight 
from there to Fort Worth. 

Just happened that Jack Howe, assistant 
to the v. p.-traffic & sales, was in Pecos 
on company business when I landed 
there, so I had my mug taken with Dawn 
Black, a comely stewardess. Pecos has 
about 8,000 population and is noted for 
awfully good melons. In a good year 
they can be altogether as good as those 
Rocky Fords up in Colorado but back 
east we don’t get many of them because 
of the long transportation haul and 
limited supply. 

On the same trip that took in Pecos, 
I routed myself to Houston and joined 
Earl McKaughan, president of TTA, for 
a football game in Rice Stadium, stayed 
the night in the small motel at Houston 
Airport, and took a very early Easter 
local to New Orleans via two new stops, 
Lafayette-New Iberia, and Lake Charles, 
La. At New Orleans I was met by my 
old friend Walt Cutshall, division sales 
manager for Eastern, and Holt Shipman, 
d.s.m., and then took a Super-Connie on 
back to Washington. Not the fastest way 
from Los Angeles to my home town, 
but a good one. 


Earl McKaughan, president. left 
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FOR LUXURY ALOFT, Western features the Champagne Flight; for dependable engine performance, the airline relies on Texaco Aircraft Engine Oil 


TEXACO HELPS MAKE WESTERN AIRLINES 


COVERING KEY WESTERN cities and vacation spots, Western's 9,000-mile 
system now extends to Phoenix and Mexico City 


TEXACO 


LUBRICANTS AND FUELS FOR 
THE AVIATION INDUSTRY 


Circle No. 
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wonderful way to fly’ 


Western Airlines’ famous Champagne 
America’s most luxurious. Operating 
Angeles to Mexico City—gateway to Central and So 


nonstop from | 


America—they feature reserved seats, champagne, orcl 


9 


Flights are among 


Os 
ith 


ids 


and filet mignon dinners, at no extra fare. These celebrate 
flights link all major cities on Western’s 9,000-mile syste 


serving 13 western states, Canada and Mexico 


Western keeps its flights dependable as well as luxuricus 


by operating exclusively with Texaco Aircraft Engine ¢ 
Texaco quality is so well known in the aviation field t! 
during the last twenty-three years, more scheduled reve 
airline miles in the United States have been flown 
Texaco Aircraft Engine Oil than with all other bra 
combined. 

A Texaco Aviation Representative will gladly give | 
all the facts. Just call the nearest of the more than 2.0 
Texaco Distributing Plants in the 48 States, or write: 

The Texas Company, Aviation Sales Department, | 
East 42nd Street, New York 17, N. Y. 
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